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A compression and decompression 
method uses a wavelet decomporiun, 
frequency based tree encoding, tree based 
morion encoding, frequency weighted 
quantization. Huffman encoding, and/or 
nee based activity estimation for bit rate 
control. Forward and inverse quasi-perfect 
reconstruction transforms are used id 
generate the wavelet decomposition 
and to reconstruct data values close to 
the original data values. The forward 
d inverse quasi-perfect reconstruction 
transforms utilize special fitters at die 
boundaries of the data being transformed 
and/or inverse transformed. Structures and 
methods are disclosed for traversing wavelet 
decompositions. Methods are disclosed for 
increasing software execution speed m the 
decompression of video. Fixed or variable 
length tokens are included in a compressed 
data scram to indicate changes in encoding 
methods used to generate the compressed 
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DATA COMPRESSION AND DECOMPRESSION 



CROSS REFERENCE TO APPENDICES 
5 Appendix A, which is a part of the present 

disclosure, is a listing of a software implementation 
written in the programming language C. 

Appendices B-l and B-2, which are part of the present 
disclosure, together are a description of a hardware 
10 implementation in the commonly used hardware description 
language ELLA. 

Appendix C, which is part of the present disclosure 
is a listing of a software implementation written in the 
programming language C and assembly code. 
15 A portion of the disclosure of this patent document 

contains material which is subject to copyright 
protection. The copyright owner has no objection to the 
facsimile reproduction by anyone of the patent document, 
but otherwise reserves all copyright rights whatsoever. 

20 FIELD OF THE IKYEKTIQH 

This invention relates to a method of and apparatus 
for data compression and decompression. In particular, 
this invention relates the compression, decompression, 
transmission and storage of audio, still-image and video 

25 data in digital form. 

BACKGROUND INFORMATION 

An image such as an image displayed on a computer 
monitor may be represented as a two-dimensional matrix of 
digital data values. A single frame on a VGA computer 
30 monitor may, for example, be represented as three matrixes 
of pixel values. Each of the three matrixes has a data 
value which corresponds to a pixel on the monitor. 

The images on the monitor can be represented by a 640 
by 48 0 matrix of data values representing the luminance 
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(brightness) values Y of the pixels of the screen and two 
other 64 0 by 480 matrixes of data values representing the 
chrominance (color) values U and V of the pixels on the 
screen. Although the luminance and chrominance values are 
5 analog values, the one luminance value and the two 
chrominance values for a pixel may be digitized from 
analog form into discrete digital values. Each luminance 
and chrominance digital value may be represented by an 8- 
bit number. One frame of a computer monitor therefore 

10 typically requires about 7 megabits of memory to store in 
an uncompressed form. 

In view of the large amount of memory required to 
store or transmit a single image in uncompressed digital 
form, it would be desirable to compress the digital image 

15 data before storage or transmission in such a way that the 
compressed digital data could later be decompressed to 
recover the original image data for viewing. In this way, 
a smaller amount of compressed digital data could be 
stored or transmitted. Accordingly , numerous digital 

20 image compression and decompression methods have been 
developed. 

According to one method, each individual digital 
value is converted into a corresponding digital code. 
Some of the codes have a small number of bits whereas 

25 others of the codes have a larger number of bits. In order 
to take advantage of the fact that some of the codes are 
short whereas others of the codes are longer, the original 
digital data values of the original image are filtered 
using digital filters into a high frequency component and 

30 a low frequency component. The high frequency component 
represents ambiguities in the image and is therefore 
observed to have a comparatively large number of identical 
data values for real-world images. By encoding the 
commonly occurring digital data values in the high 

35 frequency component with the short digital codes, the 

total number of bits required to store the image data can 
be reduced from the number of bits that would otherwise be 
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required if 8 -bits were used to represent all of the data 
values. Because the total number of bits in the resulting 
encoded data is less than the total number of bits in the 
original sequence of data values, the original image is 
5 said to have been compressed. 

To decompress the compressed encoded data to recover 
the original image data, the compressed encoded data is 
decoded using the same digital code. The resulting high 
and low frequency components are then recombined to form 
10 the two-dimensional matrix of original image data values. 
Where the data being compressed is two-dimensional 
data such as image data, separation of the original data 
into high and low frequency components by the digital 
filters may be accomplished by filtering in two dimensions 
15 such as the horizontal dimension of the image and the 
vertical dimension of the image. Similarly, decoded high 
and low frequency components can be recombined into the 
original image data values by recombining in two 
dimensions. 

20 To achieve even greater compression, the low 

frequency component may itself be filtered into its high 
and low frequency components before encoding. Similarly, 
the low frequency component of the low frequency, component 
may also be refiltered. This process of recursive 
25 filtering may be repeated a number of times. Whether or 
not recursive filtering is performed, the filtered image 
data is said to have been "transformed" into the high and 
low frequency components. This digital filtering is 
called a "transform". Similarly, the high and low pass 
30 components are said to be "inverse transformed" back into 
the original data values. This process is known as the 
"inverse transform". 

Figure l is a diagram of a digital gray-scale image 
of a solid black square 1 on a white background 2 
35 represented by a 640 by 480 matrix of 8-bit data luminance 
values. 

Figure 2 is a diagram illustrating a first 
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intermediate step in the generation of the high and low 
frequency components of the original image. A high pass 
digital filter which outputs a single data value using 
multiple data values as inputs is first run across the 
5 original image values from left to right, row by row, to 
generate G subblock 3. The number of digital values in G 
subblock 3 is half of the number of data values in the 
original image of Figure 1 because the digital filter is 
sequentially moved to the right by twos to process two 
10 additional data values for each additional one data output 
generated for G subblock 3. Similarly/ a low pass digital 
filter which outputs a single data value using multiple 
data values as inputs is first run across the original 
image values from left to right, row by row, to generate H 
15 subblock 4. The number of digital values in H subblock 4 
is half of the number of data values in the original image 
because the digital filter is moved to the right by twos 
to process two additional data values for each additional 
one data output generated for H subblock 4. Each of the 
20 two vertical bars in high pass G subblock 3 appears where 
a change occurs spatially in the horizontal dimension in 
the original image of Figure 1. Where the G filter 
encounters a change from white data values to black data 
values when the filter G is run across the image of Figure 
25 1 in a horizontal direction, the G digital filter outputs 
a corresponding black data value into subblock 3. 
Similarly, when the G digital filter encounters the next 
change, which is this time a change from black to white 
data values, the G digital filter again outputs a 
3 0 corresponding black data value into G subblock 3. 

Figure 3 is a diagram illustrating a second 
intermediate step in the generation of the high and low 
frequency components of the original image. The high pass 
digital filter is run down the various columns of the 
35 subblocks H and G of Figure 2 to form the HG subblock 5 
and GG subblock 6 shown in Figure 3. Similarly, the low 
pass digital filter is run down the various columns of the 
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H and G subblocks 3 and 4 of Figure 2 to form HH and GH 
subblocks 7 and 8 shown in Figure 3. The result is the 
lov pass component in subblock HH and the three high pass 
component subblocks GH,. HG and GG. The total number of 
5 high and low pass component data values in Figure 3 is 
equal to the number of data values in the original image 
of Figure 1. The data values in the high pass component 
subblocks GH, HG and GG are referred to as the high 
frequency component data values of octave 0. 

10 The low pass subblock HH is then filtered 

horizontally and vertically in the same way into its low 
and high frequency components. Figure 4 illustrates the 
resulting subblocks. The data values in HHHG subblock 9, 
HHGH subblock 10, and HHGG subblock 11 are referred to as 

15 the high frequency component data vales of octave 1. 
Subblock HHHH is the low frequency component. Although 
not illustrated, the low frequency HHHH subblock 12 can be 
refiltered using the same method. As can be seen from 
Figure 4, the high frequency components of octaves 0 and 1 

20 are predominantly white because black in these subblocks 
denotes changes from white to black or black to white in 
the data blocks from which to high frequency subblocks are 
generated. The changes, which are sometimes called edges, 
from white to black as well as black to white in Figure 1 

25 result in high frequency data values in the HG, HG and GG 
quadrants as illustrated in Figure 3. 

Once the image data has been filtered the desired 
number of times using the above method, the resulting 
transformed data values are encoded using a digital code 

3 0 such as the Huffman code in Table 1. 
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Corresponding Digital Digital 
Gray-Scale Value Code 



5 1000001 

4 100001 

3 10001 

2 1001 

10 black 1 101 

white 0 0 

-1 111 

-2 1101 

-3 11001 

15 -4 110001 

-5 1100001 



2 0 Table 1 

Because the high frequency components of the original 
image of Figure 1 are predominantly white as is evident 
from Figures 3 and 4, the gray-scale white is assigned the 
single bit 0 in the above digital code. The next most 
25 common gray-scale color in the transformed image is black. 
Accordingly, gray-scale black is assigned the next 
shortest code of 101. The image of Figure 1 is comprised 
only of black and white pixels. If the image were to 
involve other gray-scale shades, then other codes would be 

3 0 used to encode those gray-scale colors, the more 

predominant gray-scale shades being assigned the 
relatively shorter codes. The result of the Huffman 
encoding is that the digital values which predominate in 
the high frequency components are coded into codes having 

35 a few number of bits. Accordingly, the number of bits 
required to represent the original image data is reduced. 
The image is therefore said to have been compressed. 

Problems occur during compression, however, when the 
digital filters operate at the boundaries of the data 

40 values. For example, when the high pass digital filter 
generating the high pass component begins generating high 
pass data values of octave 0 at the left hand side of the 
original image data, some of the filter inputs required by 



WO 94/21385 



PCT/GB94/00677 



- 7 - 

the filter do not exist. 

Figure 5 illustrates the four data values required by 
a four coefficient high pass digital filter G in order to 
generate the first high pass data value G 0 of octave 0. As 
5 shown in Figure 5, data values D x , D 7t D 3 and D 4 are 

required to generate the second high pass data value of 
octave 0, data value G, . In order to generate the first 
high pass component output data value G 0 , on the other 
hand, data values D. t , D 0 , D x , and D 2 are required. Data 
10 value D., does not, however, exist in the original image 
data. 

Several techniques have been developed in an attempt 
to solve the problem of the digital filter extending 
beyond the boundaries of the image data being transformed. 
15 In one technique, called zero padding, the nonexistent 
data values outside the image are simply assumed to be 
zeros. This may result in discontinuities at the 
boundary, however, where an object in the image would 
otherwise have extended beyond the image boundary but 
2 0 where the assumed zeros cause an abrupt truncation of the 
object at the boundary. In another technique, called 
circular convolution, the two dimensional multi-octave 
transform can be expressed in terms of one dimensional 
finite convolutions. Circular convolution joins the ends 
25 of the data together. This introduces a false 

discontinuity at the join but the problem of data values 
extending beyond the image boundaries no longer exists. 
In another technique, called symmetric circular 
convolution, the image data at each data boundary is 
30 mirrored. A signal such as a ramp, for example, will 
become a peak when it is mirrored. In another technique, 
called doubly symmetric circular convolution, the data is 
not only mirrored spatially but the values are also 
mirrored about the boundary value. This method attempts 
35 to maintain continuity of both the signal and its first 
derivative but requires more computation for the extra 
mirror because the mirrored values must be pre-calculated 
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before convolution. 

Figure 6 illustrates yet another technique which has 
been developed to solve the boundary problem. According 
to chis technique, the high and low pass digital filters 
5 are moved through the data values in a snake-like pattern 
in order to eliminate image boundaries in the image data. 
After the initial one dimensional convolution, the image 
contains alternating columns of low and high pass 
information. By snaking through the low pass sub-band 
10 before the high pass, only two discontinuities are 

introduced. This snaking technique, however, requires 
reversing the digital filter coefficients on alternate 
rows as the filter moves through the image data. This 
changing of filter coefficients as well as the requirement 
15 to change the direction of movement of the digital filters 
through various blocks of data values makes the snaking 
technique difficult to implement. Accordingly, an easily 
implemented method for solving the boundary problem is 
sought which can be used in data compression and 
20 decompression. 

Not only does the transformation result in problems 
at the boundaries of the image data, but the transforma- 
tion itself typically requires a large number of complex 
computations and/ or data rearrangements. The time 
25 required to compress and decompress an image of data 

values can therefore be significant. Moreover, the cost 
of associated hardware required to perform the involved 
computations of the forward transform and the inverse 
transform may be so high that the transform method cannot 
3 0 be used in cost-sensitive applications. A compression and 
decompression method is therefore sought that not only 
successfully handles the boundary problems associated with 
the forward transform and inverse transform but also is 
efficiently and inexpensively impleroentable in hardware 
35 and/or software. The computational complexity of the 
method should therefore be low. 

In addition to transformation and encoding, even 
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further compression is possible. A method known as tree 
encoding Day, for example, be employed. Moreover, a 
method called quantization can be employed to further 
compress the data. Tree encoding and quantization are 
5 described in various texts and articles including "Image 
Compression using the 2-D Wavelet Transform" by A.S. Levis 
and G. Knovles, published in IEEE Transactions on Image 
Processing, April 1992. Furthermore, video data which 
comprises sequences of images can be compressed by taking 
10 advantage of the similarities between successive images. 
Where a portion of successive images does not change from 
one image to the next, the portion of the first image can 
be used for the next image, thereby reducing the number of 
bits necessary to represent the sequence of images, 
15 JPEG (Joint Photographies Experts Group) is- an 

international standard for still-images which typically 
achieves about a 10:1 compression ratios for monochrome 
images and 15:1 compression ratios for color images. The 
JPEG standard employs a combination of a type of Fourier 
20 transform, known as the discrete-cosine transform, in 
combination with quantization and a Huffman-like code. 
MPEG1 (Motion Picture Experts Group) and MFEG2 are two 
international video compression standards. MPEG2 is a 
standard which is still evolving which is targeted for 
25 broadcast television. MPEG2 allows the picture quality to 
be adjusted to allow more television information to be 
transmitted, e.g., on a given coaxial cable. H.261 is 
another video standard based on the discrete-cosine 
transform. H.261 also varies the amount of compression 
30 depending on the data rate required. 

Compression standards such as JPEG, MPEG1, MP EG 2 and 
H.261 are optimized to minimize the signal to noise ratio 
of the error between the original and the reconstructed 
image. Due to this optimization, these methods are very 
3 5 complex. Chips implementing MPEG1, for example, may be 
costly and require as many as 1.5 million transistors. 
These methods only partially take advantage of the fact 
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chat the human visual system is quite insensitive to 
signal to noise ratio. Accordingly, some of the 
complexity inherent in these standards is wasted on the 
human eye. Moreover, because these standards encode by 
5 areas of the image, they are not particularly sensitive to 
edge-type information which is of high importance to the 
human visual system. In view of these maladaptions of 
current compression standards to the characteristics of 
the human visual system, a new compression and 

10 decompression method is sought which handles the above- 
described boundary problem and which takes advantage of 
the fact that the human visual system is more sensitive to 
edge information than signal to noise ratio so that the 
complexity and cost of implementing the method can be 

15 reduced. 

SUMMARY 

A compression and decompression method using wavelet 
decomposition, frequency based tree encoding, tree based 
motion encoding, frequency weighted quantization, Huffman 

20 encoding, and tree based activity estimation for bit rate 
control is disclosed. Forward and inverse quasi-perfect 
reconstruction transforms are used to generate the wavelet 
decomposition and to reconstruct data values close to the 
original data values. The forward and inverse quasi- 

25 perfect reconstruction transforms utilize special filters 
at the boundaries of the data being transformed and/or 
inverse transformed to solve the above-mentioned boundary 
problem. 

In accordance with some embodiments of the present 
30 invention, a decompression method uses four coefficient 
inverse perfect reconstruction digital filters. The 
coefficients of these inverse perfect reconstruction 
digital filters require a small number of additions to 
implement thereby enabling rapid decompression in software 
3 5 executing on a general purpose digital computer having a 
microprocessor. The method partially inverse transforms a 



WO 94/23385 



PCT/GB94/00677 



- 11 - 

sub-band decomposition to generate a snail lew frequency 
component image. This small image is expanded in one 
dimension by performing interpolation on the rows of the 
small image and is expanded in a second dimension by 
5 replicating rows of the interpolated small image. 
Transformed chrominance data values are inverse 
transformed using inverse perfect reconstruction digital 
filters having a fewer number of coefficients than the 
inverse perfect reconstruction digital filters used to 

10 inverse transform the corresponding transformed luminance 
data values. In one embodiment , two coefficient Haar 
digital filters are used as the inverse perfect 
reconstruction digital filters which inverse transform 
transformed chrominance data values. Variable-length 

15 tokens are used in the compressed data stream to indicate 
changes in encoding methods used to encode data values in 
the compressed data stream. 

RRTFF DESCRIPTION OF THE DRAWINGS 

Figures 1-4 (Prior Art) are diagrams illustrating a 
20 sub-band decomposition of an image. 

Figure 5 (Prior Art) is a diagram illustrating a 
boundary problem associated with the generation of prior 
art sub-band decompositions. 

Figure 6 (Prior Art) is a diagram illustrating a 
25 solution to the boundary problem associated with the 
generation of prior art sub-band decompositions. 

Figure 7 is a diagram illustrating a one-dimensional 
decomposition. 

Figures 8 and 9 are diagrams illustrating the 
30 separation of an input signal into a high pass component 
and a low pass component. 

Figures 10, 11, 14 and 15 are diagrams illustrating a 
transformation in accordance with one embodiment of the 
present invention. 
35 Figures 12 and 13 are diagrams illustrating the 

operation of high pass and low pass forward transform 
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digital filters in accordance with one embodiment of the 
present invention. 

Figure 16 is a diagram of a two-dimensional matrix of 
original data values in accordance with one embodiment of 
5 the present invention. 

Figure 17 is a diagram of the two-dimensional matrix 
of Figure 16 after one octave of forward transform in 
accordance with one embodiment of the present invention. 

Figure 18 is a diagram of the two-dimensional matrix 
10 of Figure 16 after two octaves of forward transform in 
accordance with one embodiment of the present invention. 

Figures 19 and 2 0 are diagrams illustrating a 
boundary problem solved in accordance with one embodiment 
of the present invention. 
15 Figure 21 is a diagram illustrating the operation of 

boundary forward transform digital filters in accordance 
with one embodiment of the present invention. 

Figure 22 is a diagram illustrating the operation of 
start and end inverse transform digital filters in 

2 0 accordance with one embodiment of the present invention. 

Figure 23 is a diagram illustrating a one-dimensional 
tree structure in accordance one embodiment of the present 
invention. 

Figure 2 4A-D are diagrams illustrating the recursive 
25 filtering of data values to generate a one-dimensional 
decomposition corresponding with the one-dimensional tree 
structure of Figure 23. 

Figure 25 is a diagram of a two-dimensional tree 
structure of two-by-two blocks of data values in 

3 0 accordance with one embodiment of the present invention. 

Figure 26 is a pictorial representation of the data 
values of the two-dimension tree structure of Figure 25. 

Figures 27-29 are diagrams illustrating a method and 
apparatus for determining the addresses of data values of 
35 a tree structure in accordance with one embodiment of the 
present invention. 

Figure 30 and 31 are diagrams illustrating a 
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quantization of transformed data values in accordance with 
one embodiment of the present invention. 

Figures 32 and 33 are diagrams illustrating the 
sensitivity of the human eye to spatial frequency. 
5 Figures 34 is a diagram illustrating the distribution 

of high pass component data values in a four octave 
wavelet decomposition of the test image Lenna. 

Figure 35 is a diagram illustrating the distribution 
of data values of the test image Lenna before wavelet 
10 transformation. 

Figure 3 6 is a block diagram illustrating a video 
encoder and a video decoder in accordance with one 
embodiment of the present invention. 

Figure 37 is a diagram illustrating modes of the 
15 video encoder and video decoder of Figure 36 and the 
corresponding token values. 

Figure 38 is a diagram illustrating how various flags 
combine to generate a new mode when the inherited mode is 
send in accordance with one embodiment of the present 
20 invention. 

Figures 39-40 are diagrams of a black box on a white 
background illustrating motion. 

Figures 41-43 are one-dimensional tree structures 
corresponding to the motion of an edge illustrated in 
25 Figures 39-40. 

Figure 44 is a diagram illustrating variable-length 
tokens in accordance with one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF T HE PREFERRED EMBODTMFNT* ; 

30 QUASI -PERFECT RECONSTRUCTION FILTERS 

The wavelet transform was introduced by Jean Morlet 
in 1984 to overcome problems encountered in analyzing 
geological signals. See "Cycle-octave and Related 
Transforms In Seismic Signal Analysis", Goupillaud, 

35 Grossman and Morlet, Geoexploration, vol. 23, 1984. Since 
then, the wavelet transform has been a new and exciting 
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method of analyzing signals and has already been applied 
to a vide range of tasks such as quantum mechanics and 
signal processing: The wavelet transform has a number of 
advantages over more traditional Fourier techniques 
5 principally used today in the analysis of signals. The 
wavelet transform and the high and low pass four 
coefficient quasi-perfect reconstruction filters of the 
present invention are therefore described by relating them 
to the windowed Fourier transform. 

10 The windowed Fourier transform is the principle 

transform used today to analyze the spectral components of 
a signal. The Fourier transform decomposes a signal under 
analysis into a set of complex sinusoidal basis functions. 
The resulting Fourier series can be interpreted as the 

15 frequency spectra of the signal. The continuous Fourier 
transform is defined as follows: 



Where f (t) is the time domain signal under analysis and 
F(g>) is the Fourier transform of the signal under 

2 0 analysis. Although many applications require an estimate 
of the spectral content of an input signal, the above 
formula is impractical for most systems. In order to cal- 
culate the Fourier transform, the input signal f (t) must 
be defined for all values of time t, whereas in most 

25 practical systems, f(t) is only defined over a finite 
range of time. 

Several methods have therefore been devised to 
transform the finite input signal into an infinite signal 
so that the Fourier transform can be applied. The 

30 windowed Fourier transform is one such solution. The 
windowed Fourier transform is defined as follows: 



(equ. 1) 




(equ. 2) 



where f(t) is the time domain signal under analysis, 
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F w (cj,t) is the windowed Fourier transform of the time 
domain signal under analysis, and w(t) is the windowing 
function. The windowing function is usually chosen to be 
zero outside an interval of finite length. Alternatively, 
5 as the spectral content of the input f(t) varies with 
time, the input signal can be examined by performing the 
transform at time t using a more local window function. 
In either case, the output transform is the convolution of 
the window function and the signal under analysis so that 

10 the spectra of the window itself is present in the 

transform results. Consequently , the windowing function 
is chosen to minimize this effect. Looking at this 
technique from another viewpoint, the basis functions of a 
windowed Fourier transform are not complex sinusoids but 

15 rather are windowed complex sinusoids. Dennis Gabor used 
a real Gaussian function in conjunction with sinusoids of 
varying frequencies to produce a complete set of basis 
functions (known as Gabor functions) with which to analyze 
a signal. For a locality given by the effective width of 

20 the Gaussian function, the sinusoidal frequency is varied 
such that the entire spectrum is covered. 

The wavelet transform decomposes a signal into a set 
of basis functions that can be nearly local in both 
frequency and time. This is achieved by translating and 

25 dilating a function ¥(t) that has spatial and spectral 
locality to form a set of basis functions: 

V5*(sU-u)) (equ. 3) 

wherein s and u are real numbers and are the variables of 

the transform. The function *(t) is called the wavelet. 

30 The continuous wavelet transform of a signal under 

analysis is defined as follows: 

W{s.v)-Ssf~ * isit-u))£it)dt (equ. 4) 

Where f (t) is the time domain signal under analysis, 
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W(s,u) is its wavelet transform, ♦ is the wavelet, s is 
the positive dilation factor and u is the scaled 
translation distance. The spatial and spectral locality 
of the wavelet transform is dependent on the character- 
5 istics of the wavelet. 

Because the signal under analysis in the compression 
of digitally sampled images has finite length, the 
discrete counterpart of the continuous wavelet transform 
is used. The wavelet transform performs a multiresolution 

10 decomposition based on a sequence of resolutions often 
referred to as "octaves". The frequencies of consecutive 
octaves vary uniformly on a logarithmic frequency scale. 
This logarithmic scale can be selected so that consecutive 
octaves differ by a factor of two in frequency. The basis 

15 functions are: 

{^<x-2^n)> for (j,n)€Z 2 (egu. 5) 

where Z is the set of all integers, Z 2 « {(j,n) : j,n € Z}, 
and tyUx) = JI* * <2-> x) . 

In a sampled system, a resolution r signifies that 

20 the signal under analysis has been sampled at r samples 
per unit length. A multiresolution analysis studies an 
input signal at a number of resolutions, which in the case 
of the present invention is the sequence r » 2 J where 
j e Z. The difference in frequency between consecutive 

25 octaves therefore varies by a factor of two. 

Stephane Mallat formalized the relationship between 
wavelet transforms and multiresolution analysis by first 
defining a multiresolution space sequence {V;}^, where V } 
is the set of all possible approximated signals at 

30 resolution 2 j . He then showed that an orthonormal basis 
for Vj can be constructed by {^(x-2" i n) 0(x) is called 
the scaling function where for any jeZ, & (x) (2 j x) . 

He then showed that a signal f (x) can be approximated at a 
resolution 2 j by the set of samples: 
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S, = iJV<fM» M * (equ. 6) 

where <f.g>=f m J(x)g(x)dx, wheze f, gzL 2 (R) , 
the set cf square integrable functions on R. This is 
equivalent to convolving the signal f (x) with the scaling 
5 function <^(-x) at a sampling rate of 2 j . However, this 
representation is highly redundant because Vj C V^.jcz. 
It would be more efficient to generate a sequence of 
multiresolution detail signals Oj which represents the 
difference information between successive resolutions 
10 O^Vj = v M where Oj is orthogonal to Vj. Mallat proved that 
there exists a function *(x) called the wavelet where: 

lUx) - Jvy&x) (egu. 7) 

such that {^(x-2 Ti n) } mZ is an orthonormal basis of Oj and 
{it* (x^n) } , (j,n)*Z 2 , is an orthonormal basis of L 2 (R) . 
IS The detail signal at resolution 2 J * ! is represented by the 
set of data values: 

N^{y/V<f,ifi» n€Z (equ. 8) 

which is equivalent to convolving the signal f (x) with the 
wavelet 4"(-x) at a sampling rate of 2 j . 

20 Hence, the original signal f (x) can be completely 

represented by the sets of data values (S J# (Nj) J< j<-l) , 
where J<0 gives the number of octaves. This 
representation in the form of data values is known as the 
discrete wavelet decomposition. The S, notation used by 

25 Mallat refers to recursively low pass filter values of the 
original signal. S 0 corresponds to the original data 
values D. S., corresponds to the H data values from the 
low pass filter. H., corresponds to the G data values from 
the high pass filter. S. 3 corresponds to the next low pass 

3 0 filtered values from the previous H sub-band. N. 2 

corresponds to the next high pass filtered values from the 
previous H sub-band. 

If the sampling patterns of the discrete windowed 
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Fourier transform and the discrete wavelet transform are 
compared while maintaining the spatial locality of the 
highest frequency sample for both transforms, then the 
efficiency of the discrete wavelet decomposition is 
5 revealed. The window Fourier transform produces a linear 
sampling grid, each data value being a constant spatial 
distance or a constant frequency away from its neighbor. 
The result is a heavy over-sampling of the lower 
frequencies. The wavelet transform, in contrast, samples 

10 each of its octave wide frequency bands at the minimum 

rate such that no redundant information is introduced into 
the discrete wavelet decomposition. The wavelet transform 
is able to achieve highly local spatial sampling at high 
frequencies by the use of octave wide frequency bands. At 

15 low frequencies, spectral locality takes precedence over 
spatial locality. 

Figure 7 Illustrates the spatial and spectral 
locality of a sequence of sampled data values. The box 
surrounding a data value represents the spatial and 

20 spectral locality of the data value. The regions of 
Figure 7 are presented for explanation purposes. In 
reality there is some overlap and aliasing between 
adjacent data values, the characteristics of which are 
determined by the particular wavelet function used. 

25 Mallat showed the wavelet transform can be computed 

with a pyramid technique, where only two filters are used. 
Using this technique, Sj and Nj are calculated from S^„ S } 
being used as the input for the next octave of 
decomposition. A low pass filter H: 

30 bin) - ~<*o" 1 ,4>«> (equ. 9) 

Mallat showed that S } can be calculated by convolving from 
S^, with H and keeping every other output (i.e. sub- 
sampling by a factor of 2) . 

A method for calculating from S^, can also be 
35 derived. This method involves convolving S i + l with a high 
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pass filter G and sub-sampling by a factor of 2. The high 
pass filter G is defined by the following coefficients: 

g(n) h(l-n) (equ. 10) 

The relationship between the H and G filters results 
5 in a large saving when the filters are implemented in 
hardware. 

Figures 8 and 9 illustrate that these two filters H 
and G form a complementary pair that split an input signal 
into two half band output signals. Both the high and the 
10 low pass outputs can be sub-sampled by a factor of two 
without corrupting the high frequency information because 
any aliasing introduced by the sub-sampling will be 
corrected in the reconstruction. There are the same 
number of filtered data values as there are original image 
15 data values. 

The particular wavelet which is best in analyzing a 
signal under analysis is heavily dependent on the 
characteristics of the signal under analysis. The closer 
the wavelet resembles the features of the signal , the more 
20 efficient the wavelet representation of the signal will 
be. In addition, reconstruction errors introduced by 
quantization resemble the wavelet. Typically, the amount 
of aliasing varies with spatial support (the number of 
coefficients of the wavelet filters) . Long wavelets can 
25 be constructed such that aliasing between adjacent octave 
bands is minimized. However, the spatial equivalent of 
aliasing, overlap, increases with filter length. 
Conversely, short wavelets have little or no overlap 
spatially but exhibit large amounts of aliasing in the 
30 frequency domain. To properly determine the suitability 
of a wavelet for a particular application, these factors 
of size and shape must be considered. 

To apply the wavelet transform to image processing, 
the present invention employs a particular wavelet called 
35 the four coefficient Daubechies wavelet • Because the four 



WO 94/23385 



PCT/GB94/00677 



• 20 - 

coefficient Daubechies wavelet has only four coefficients, 
it is very short. This is well-suited for analyzing 
important image features such as object edges. Edges by 
definition are spatially local discontinuities. Edges 
5 often consist of a wide spectral range which, when 
filtered through a high pass filter, give rise to 
relatively larger filtered outputs only when the analysis 
filter coincides with the edge. When the analysis filter 
does not coincide with the edge, relatively smaller 

10 filtered outputs are output by the filter* The shorter 
the analysis filter used, the more finely the spatial 
position of the edge is reisolved. Longer filters produce 
more of the relatively larger data values to represent an 
edge. The shortness of the filter also makes the 

15 transform calculation relatively inexpensive to implement 
compared with that of longer filters or image 
transformations such as the Fourier or discrete cosine 
transforms. The four coefficient Daubechies wavelet was 
selected for use only after a careful analysis of both its 

20 spatial and aliasing characteristics. Longer wavelets 

such as the six coefficient Daubechies wavelet could, 

. w 

however, also be used if a more complex implementation 
were acceptable. Short filters such as the two 
coefficients Haar wavelet could also be used if the 
25 attendant high levels of noise were acceptable. 

The true coefficients of the four coefficient 
Daubechies wavelet are: 

a . iaffi. i-iafi. c .lzf, d . 2±H (equ . 11} 

The low pass four coefficient Daubechies digital 
30 filter is given by: 

h|-£J - aD(x-l) + bD(x) + cD(x+l) - dD(x+2) (equ. 12) 

The high pass four coefficient Daubechies digital 
filter is given by: 
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G |-|j - dD(x-l) + cD(x) - bD(x+l) ♦ aD(x+2) (equ. 13) 

In equations 12 and 13, D(x-l), D(x), D(x+1) and D(x+2) 
are four consecutive data values. h|-^| and G^j are true 
perfect reconstruction filters, i.e. the inverse transform 
5 perfectly reconstructs the original data. For example, 
when the filters operate on data values D(l) , D(2) , D(3) 
and D(4), outputs H(l) and G(l) are generated. Index x in 
this case would be 2. Due to the presence of the as 
the index for the filters H and G, the values of x can 

10 only be even integers. 

To simplify the computational complexity involved in 
performing the transformation on real data, the 
coefficients of the four coefficient Daubechies filter 
which are non-rational numbers are converted into rational 

15 numbers which can be efficiently implemented in software 
or hardware. Floating point coefficients are not used 
because performing floating point arithmetic is time 
consuming and expensive when implemented in software or 
hardware. 

2 0 To convert the four Daubechies coefficients for 

implementation, three relationships of the coefficients a, 
b, c and d are important. In order for the H filter to 
have unity gain, the following equation must hold: 

a + b + c- d»l (equ. 14) 

25 In order for the G filter to reject all zero frequency 
components in the input data values, the following 
equation must hold: 

a-b+c+d=0 (equ. 15) 

In order for the resulting H and G filters to be able to 

3 0 generate a decomposition which is perfectly reconstruct- 

ive into the original image data the following equation 
must hold: 
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(equ. 16) 



True four coefficient Daubechies filters satisfy the above 
three equations 14, 15, and 16. However, when the 
coefficients of the true low and high pass four 
5 coefficient Daubechies filters are converted for 

implementation, at least one of the three relationships 
must be broken. In the preferred embodiment , unity gain 
and the rejection of all zero frequency components are 
maintained. It is the third relationship of equation 16 

10 that is compromised. Perfect reconstruction is 

compromised because the process of compressing image data 
itself inherently introduces some noise due to the tree 
coding and quantization of the present invention. The 
reconstructed data values therefore necessarily involve 

15 noise when a real-world image is compressed and then 

reconstructed. We define filters which satisfy equations 
14 , and 15 and approximately satisfy equation 16, 
guasi-perfect reconstruction filters. 

Table 2 illustrates a process of converting the 

20 coefficients a, b, c and d for implementation. 



a - - .3415(32) - 10.92 * ii 

8 32 

b = 2^/1 = .5915(32) » 18.92 = -ii 
8 32 

C « 1^ * .1585(32) = 5.072 c JL 
8 32 

25 d » V* = .0915 (32) = 2.928 * -L 

8 32 

Table 2 

The true four coefficient Daubechies filter coefficients 
are listed in the left hand column of Table 2. In the 
next column to the right, the true coefficients are shown 
30 rounded to four places beyond the decimal point. The 
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rounded coefficients are scaled by a factor of 32 to 
achieve the values in the next column to the right. From 
each value in the third column, an integer value is 
selected. Which integers are selected has a dramatic 
5 effect on the complexity of the software or hardware which 
compresses the image data. The selected integers are 
divided by 32 so that the scaling by 32 shown in the 
second column does not change the values of the resulting 
converted coefficients. 

10 In selecting the integers for the fourth column, the 

relationship of the three equations 14, 15 and 16 are 
observed. In the case of a - 11/32, b = 19/32, c = 5/32 
and d = 3/32, the relationships a+b+c-d=l and a-b+c+d=0 
both are maintained. Because the converted coefficients 

15 in the rightmost column of Table 2 are quite close to the 
true coefficient values in the leftmost column, the 
resulting four coefficient filters based on coefficients 
a, b f c and d allow near perfect reconstruction. On a 
typical 640 by 480 image, the error between the original 

20 and reconstructed data values after forward and then 

inverse transformation has been experimentally verified to 
exceed 50 dB. 

The resulting high pass four coefficient guasi- 
Daubechies filter is: 

25 H(f) = -iiD(X-l) + -§§D(x) + £D(x+l) - £D(X+2) (equ. 17) 

The resulting low pass four coefficient quasi-Daubechies 
filter is: 

G(f) - ^D(x-l) + £D(x) - i|D(x+l) + £D(x+2) (equ. 18) 

Because the high and low pass four coefficient quasi- 
30 Daubechies filters satisfy equations 14 and 15 and 

approximately satisfy equation 16, the high and low pass 
four coefficient quasi-Daubechies filters are quasi- 
perfect reconstruction filters. 
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Note that the particular ccnverted coefficients of 
the quasi-Daubechies filters of equations 17 and 18 result 
in- significant computational simplicity when 
implementation is either software and/or hardware. 
5 Multiplications and divisions by factors of two such as 
multiplications and divisions by 32 are relatively simple 
to perform. In either hardware or software, a 
multiplication by 2 or a division by 2 can be realized by 
a shift. Because the data values being operated on by the 
10 digital filter already exist in storage when the filter is 
implemented in a typical system, the shifting of this data 
after the data has been read from storage requires little 
additional computational overhead. Similarly, changing 
the sign of a quantity involves little additional 
15 overhead. In contrast, multiplication and division by 
numbers that are not a power of 2 require significant 
overhead to implement in both software and hardware. The 
selection of the coefficients in equations 17 and 18 
allows H(x) and G(x) to be calculated with only additions 
20 and shifts. In other words, all multiplications and 

divisions are performed without multiplying or dividing by 
a number which is not a power of 2. Due to the digital 
filter sequencing through the data values, pipelining 
techniques can also be employed to reduce the number of 
25 adds further by using the sums or differences computed 
when the filters were operating on prior data values. 

Moreover, the magnitudes of the inverse transform 
filter coefficients are the same as those of the transform 
filter itself. As described further below, only the order 
30 and signs of the coefficients are changed. This reduces 
the effective number of multiplications which must be 
performed by a factor of two when the same hardware or 
software implementation is to be used for both the forward 
and inverse transform. The fact that the signal being 
35 analyzed is being sub-sampled reduces the number of 
additions by a factor of two because summations are 
required only on the reading of every other sample. The 
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, effective number of filters is therefore only one to both 
transform the data into the decomposition and to inverse 
transform the decomposition back into the image data. 

IMAGE COMPRESSION AND DECOMPRESSION USING THE 
5 QUASI -PERFECT RECONSTRUCTION TRANSFORM 

Color images can be decomposed by treating each Red- 
Green-Blue (or more usually each Luminance-Chrominance- 
Chrominance channel) as a separate image. In the case of 
Luminance-Chrominance-Chrominance (YUV or YIQ) images the 
10 chrominance components may already have been sub-sampled. 
It may be desirable therefore, to transform the 
chrominance channels through a different number of octaves 
than the luminance channel. The eye is less sensitive to 
chrominance at high spatial frequency and therefore these 
IS channels can be sub-sampled without loss of perceived 
quality in the output image. Typically these chrominance 
channels are sub-sampled by a factor of two in each 
dimension so that they together take only 50 percent of 
the bandwidth of the luminance channel. When implementing 
20 an image compression technique, the chrominance channels 
are usually treated the same way as the luminance channel. 
The compression technique is applied to the three channels 
independently. This approach is reasonable except in the 
special cases where very high compression ratios and very 
25 high quality output are required. To squeeze the last 
remaining bits from a compression technique or to achieve 
more exacting quality criteria, knowledge of how the 
chrominance rather than luminance values are perceived by 
the human visual system can be applied to improve the 
3 0 performance of the compression technique by better 
matching it with the human visual system. 

Figure 10 is an illustration of a two dimensional 
matrix of data values. There are rows of data values 
extending in the horizontal dimension and there are 
3 5 columns of data values extending in the vertical 

dimension. Each of the data values may, for example, be 
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an 8-bit binary number cf image pixel information such as 
the luminance value of a pixel. The data values of Figure 
10 represent an image of a black box 100 on a white 
background 101. 
5 To transform the data values of the image of Figure 

10 in accordance with one aspect of the present invention, 
a high pass four coefficient quasi-Daubechies digital 
filter is run across the data values horizontally , row by 
row, to result in a block 102 of high pass output values G 
10 shown in Figure 11. The width of the block 102 of high 
pass output values in Figure 11 is half the width of the 
original matrix of data values in Figure 10 because the 
high pass four coefficient guasi-Daubechies digital filter 
is moved across the rows of the data values by twos. 
15 Because only one additional digital filter output is 

generated for each additional two data values processed by 
the digital filter , the data values of Figure 10 are said 
to have been sub-sampled by a factor of two. 

Figure 12 illustrates the sub-sampling performed by 
20 the high pass digital filter. High pass output G, is 

generated by the high pass digital filter from data values 
D w D 2 , D 3 and D 4 . The next high pass output generated, 
output G 7 , is generated by the high pass digital filter 
from data values D 3 , D 4 , D 5 and D 6 . The high pass digital 
25 filter therefore moves two data values to the right for 
each additional high pass output generated. 

A low pass four coefficient guasi-Daubechies digital 
filter is also run across the data values horizontally, 
row by row, to generate H block 103 of the low pass 
3 0 outputs shown in Figure 11. This block 103 is generated 
by sub-sampling the data values of Figure 10 in the same 
way the block 102 was generated. The H and G notation for 
the low and high pass filter outputs respectively is used 
as opposed to the S i and O t notation used by Mallat to 
3 5 simplify the description of the two-dimensional wavelet 
transform. 

Figure 13 illustrates the sub-sampling of the low 
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pass digital filter. Low pass output H, is generated by 
the low pass digital filter from data values D,, D 2/ D 3 and 
D 4 . The next low pass output generated, output H 2 , is 
generated by the low pass digital filter from data values 
5 D 3 , D«, D 3 and D 6 . The low pass digital filter therefore 
moves two data values to the right for each additional low 
pass output generated. 

After the high and low pass four coefficient quasi- 
Daubechies digital filters have generated blocks 102 and 

10 103 , the high and low pass four coefficient quasi- 
Daubechies digital filters are run down the columns of 
blocks 102 and 103. The values in blocks 102 and 103 are 
therefore sub-sampled again. The high pass four 
coefficient quasi-Daubechies digital filter generates 

IS blocks 104 and 105. The low pass four coefficient quasi- 
Daubechies digital filter generates blocks 106 and 107. 
The resulting four blocks 104-107 are shown in Figure 14. 
Block 106 is the low frequency component of the original 
image data. Blocks 107, 104 and 105 comprise the high 

20 frequency component of the original image data. Block 106 
is denoted block HH. Block 107 is denoted block GH. 
Block 104 is denoted block HG. Block 105 is denoted block 
GG. 

This process of running the high and low pass four 
25 coefficient quasi-Daubechies digital filters across data 
values both horizontally and vertically to decompose data 
values into high and low frequency components is then 
repeated using the data values of the HH block 106 as 
input data values. The result is shown in Figure 15. 
30 Block 108 is the low frequency component and is denoted 
block HHHH. Blocks 109, 110 and 111 comprise octave 1 of 
the high frequency component and are denoted HHHG, HHGH, 
HHGG, respectively. Blocks HG, GH and CG comprise octave 
0 of the high frequency component. 
35 Although this recursive decomposition process is only 

repeated twice to produce high pass component octaves 0 
and 1 in the example illustrated in connection with 
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Figures 10-15, other numbers of recursive decomposition 
steps are possible- Recursively decomposing the original 
data values into octaves 0, 1, 2 and 3 has been found to 
result in satisfactory results for most still image data 
5 and recursively decomposing the original data into octaves 
0, 1, and 2 has been found to result in satisfactory 
results for most video image data. 

Moreover, the horizontal and subsequent vertical 
operation of the high and low pass filters can also be 
10 reversed. The horizontal and subsequent vertical sequence 
is explained in connection with this example merely for 
instructional purposes. The filters can be moved in the 
vertical direction and then in the horizontal direction. 
Alternatively, other sequences and dimensions of moving 
15 the digital filters through the data values to be 
processed is possible. 

It is also to be understood that if the original 
image data values are initially arrayed in a two 
dimensional block as shown in Figure 10, then the 
20 processing of the original image data values by the high 
and low pass filters would not necessarily result in the 
HH values being located all in an upper right hand 
quadrant as is shown in Figure 14. To the contrary, 
depending on where the generated HH values are written, 
25 the HH data values can be spread throughout a block. The 
locations of the HH values are, however, determinable. 
The HH values are merely illustrated in Figure 14 as being 
located all in the upper lefthand quadrant for ease of 
illustration and explanation. 
30 Figure 16 is an illustration showing one possible 

twelve-by-twelve organization of original image data 
values in a two dimensional array. Figure 16 corresponds 
with Figure 10. The location in the array of each data 
value is determined by a row number and column number. A 
3 5 row number and column number of a data value may, for 

example, correspond with a row address and column address 
in an addressed storage medium. This addressed storage 
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medium may, for example, be a semiconductor memory, a 
magnetic storage medium, or an optical storage medium. 
The row and column may, for example, also correspond with 
a pixel location including a location of a pixel on a 
5 cathode-ray tube or on a flat panel display. 

Figure 17 is an illustration showing the state of the 
two dimensional array after a one octave decomposition. 
The HH low frequency components are dispersed throughout 
the two dimensional array as are the HG values, the GH 

10 values, and the GG values* The subscripts attached to the 
various data values in Figure 17 denote the row and column 
location of the particular data value as represented in 
the arrangement illustrated in Figure 14. HHa>, HHo t , HH^, 
HH©, HH<* and HH^, for example, are six data values which 

15 correspond with the top row of data values in HH block 106 
of Figure 14. HHqo, HH io , HHjo, HH*, HH* and HH*, for 
example, are six data values which correspond with the 
leftmost column of data values in HH block 106 of Figure 
14. 

20 When the high and the low pass forward transform 

digital filters operate on the four data values D 0l , D^, 
and D w of Figure 16, the output of the low pass forward 
transform digital filter is written to location row 0 
column 2 and the output of the high pass forward transform 

25 digital filter is written to location row 0 column 3. 
Next, the high and low pass forward transform digital 
filters are moved two locations to the right to operate on 
the data values D 0 , D*, and D a . The outputs of the low 
and high pass forward transform digital filters are 

30 written to locations row 0 column 4 and row 0 column 5, 
respectively. Accordingly, the outputs of the low and 
high frequency forward transform digital filters are 
output from the filters to form an interleaved sequence of 
low and high frequency component data values which 

35 overwrite the rows of data values in the two dimensional 
array. 

Similarly, when the low and high pass forward 
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transform digital filters operate on the four data values 
at locations column 0, rows 1 through 4, the output of the 
low pass forward transform digital filter is written to 
location column 0 row 2 . The output of the high pass 
5 forward transform digital filter is written to location 
column 0 row 3. Next the low and high pass forward 
transform digital filters are moved two locations downward 
to operate on the data values at locations column 0, rows 
3 through 6. The outputs of the low and high pass forvard 
10 transform digital filters are written to locations column 
0 row 4 and column 0 row 5, respectively. Again, the 
outputs of the low and high pass forward transform digital 
filters are output from the filters in an interleaved 
fashion to overwrite the columns of the two dimensional 
15 array. 

Figure 18 is an illustration showing the state of the 
two dimensional array after a second octave decomposition. 
The HHHH low frequency components corresponding which 
block 108 of Figure IS as well as the octave l high 
20 frequency components HHGH, HHHG and HHGG are dispersed 
throughout the two dimensional array. When the HH values 
HHoi, HH<q, HHqj and HHo, of Figure 17 are processed by the 
low end high pass forward transform digital filters, the 
outputs are written to locations row 0 column 4 and row o 
25 column 6, respectively. Similarly, when the values at 
locations column 0, rows 2, 4, 6 and 8 are processed by 
the low and high pass forward transform digital filters, 
the results are written to locations column 0 row 4 and 
column 0 row 6, respectively. The data values in Figure 
30 18 are referred to as transformed data values. The 
transformed data values are said to comprise the 
decomposition of the original image values. 

This method of reading data values, transforming the 
data values, and writing back the output of the filters is 
35 easily expanded to a two dimensional array of a very large 
size. Only a relatively small number of locations is 
shown in the two dimensional array of Figures 10-18 for 
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ease of explanation and clarity of illustration. 

The transformed data values are reconverted back into 
image data values substantially equal to the original 
image data by carrying out a reverse process. This 
5 reverse process is called the inverse transform. Due to 
the interleaved nature of the decomposition data in Figure 
18, the two digital filters used to perform the inverse 
transform are called interleaved inverse transform digital 
filters. Odd data values are determined by an odd 
10 interleaved inverse digital filter O. Even data values 
are determined by the even interleaved inverse transform 
digital filter E. 

The odd and even interleaved inverse digital filters 
can be determined from the low and high pass forward 
15 transform digital filters used in the forward transform 
because the coefficients of the odd interleaved inverse 
transform digital filters are related to the coefficients 
of the low and high pass forward transform filters. To 
determine the coefficients of the odd and even interleaved 
20 inverse transform digital filters, the coefficients of the 
low and high pass forward transform digital filters are 
reversed. Where the first , second, third and fourth 
coefficients of the low pass forward transform digital 
filter H of equation 17 are denoted a, b, c and -d, the 
25 first, second, third and fourth coefficients of a reversed 
filter H* are denoted -d, c, b and a. Similarly, where 
the first, second, third and fourth coefficients of the 
high pass forward transform digital filter G of equation 
18 are denoted d, c, -b and a, the first, second, third 
30 and fourth coefficients of a reverse filter G* are denoted 
a, -b, c and d. 

The first through the fourth coefficients of the even 
interleaved inverse transform digital filter E are the 
first coefficient of H*, the first coefficient of G*, the 
35 third coefficient of H*, and the third coefficient of G*. 
The coefficients of the even interleaved inverse transform 
digital filter E therefore are -d, a, b and c. In the 
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case of the low and high pass four coefficient quasi- 
Daubechies filters used in the transform where a=li, b=ii, 
c=A and d=2 ( the even interleaved inverse transform 
digital filter is: 



D(2x) 

2 ' -~&H(x-l) + j}G(x-l) + i|H(x) * JL G (x) (equ. i 9 ) 



where H(x-l), G(x-l), H (x) and G(x) are transformed data 
values of a decomposition to be inverse transformed. 

The first through the fourth coefficients of the odd 
interleaved inverse transform digital filter 0 are the 

10 second coefficient of H*, the second coefficient of G*, 
the fourth coefficient of H*, and the fourth coefficient 
of G*. The coefficients of the odd interleaved inverse 
transform digital filter 0 therefore are c, -b, a and d. 
In the case of the low and high pass four coefficient 

15 guasi-Daubechies filters used in the transform where a=li, 

c =-h and d °£< tne od <3 interleaved inverse transform 
digital filter is: 

Di2x-1) 

~ 2 - £H(X-1) - jiG(x-l) ♦ £H(x) + £ G (x) (equ. 20) 

where H(x-l), G(x-l), H(x) and G(x) are data values of a 
20 decomposition to be inverse transformed. 

To inverse transform the transformed data values of 
Figure 18 into the data values of Figure 17, the HHHG, 
HHGG, HHGH and data values are inverse transformed with 
the HHHH data values to create the HH data values of 
25 Figure 17. This process corresponds with the inverse 
transformation of HHHG block 109, HHGH block 110, HHGG 
block 111, and HHHH block 108 of Figure 15 back into the 
HH data values of block 106 of Figure 14. The HG, GH and 
GG data values of Figure 18 are therefore not processed by 
30 the odd and even interleaved inverse transform digital 
filters in this step of the inverse transform. 
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In Figure 18, the odd interleaved inverse transform 
digital filter processes the values in locations column 0, 
rows 0, 2, 4 and 6 to generate the odd data value at 
location column 0 row 2 . The even interleaved inverse 
5 transform digital filter data also processes the values in 
the same locations to generate the even data value at 
location column 0 row 4 . The odd and even interleaved 
inverse transform digital filters then process the values 
in locations column 0, rows 4, 6, 8 and A to generate the 
10 values at locations column 0 row 6 and column 0 row 8, 
respectively. Each of the six columns 0, 2, 6, 4, 8, 'and 
A of the values of Figure 18 are processed by the odd and 
even interleaved inverse transform digital filters in 
accordance with this process. 
15 The various locations are then processed again by the 

odd and even interleaved inverse transform digital 
filters, this time in the horizontal direction. The odd 
and even interleaved inverse transform digital filters 
process the values at locations row 0 columns 0, 2, 4 and 
20 6 to generate the values at locations row 0 column 2 and 
row 0 column 4, respectively. The odd and even 
interleaved inverse transform digital digital filters 
process the values at locations row 0 columns 4, 6, 8 and 
A to generate the values at locations row 0 column 6 and 
25 row 0 column 8, respectively. Each of the six rows 0, 2, 
4 and 8 and of values are processed by the even and odd 
interleaved inverse transform digital filters in 
accordance with this process. The result is the 
reconstruction shown in Figure 17. 
30 The even and odd interleaved inverse transform 

digital filters then process the values shown in Figure 17 
into the data values shown in Figure 16. This inverse 
transformation corresponds with the transformation of the 
HH block 106, the HG bock 104, the GH block 107 and the GG 
35 block 105 of Figure 14 into the single block of data value 
of Figure 10. The resulting reconstructed data values of 
Figure 16 are substantially equal to the original image 
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data values. 

Note, however, that in the forward transform of the 
data values of Figure 16 into the data values of Figure 17 
that the low and high pass four coefficient quasi- 
5 Daubechies digital filters cannot generate all the data 
values of Figure 17 due to the digital filters requiring 
data values which are not in the twelve by twelve matrix 
of data values of Figure 16. These additional data values 
are said to be beyond the "boundary" of the data values to 
10 be transformed. 

Figure 19 illustrates the high pass four coefficient 
quasi-Daubechies digital filter operating over the 
boundary to generate the G 0 data value. In order to 
generate the G 0 data value in the same fashion that the 
15 other high frequency G data values are generated, the high 
pass digital filter would require data values D.,, D 0 , D, 
and Dj as inputs. Data value D.,, however, does not exist. 
Similarly, Figure 20 illustrates the low pass four 
coefficient quasi-Daubechies digital filter operating over 
2 0 the boundary to generate the Ho data value. In order to 
generate the Ho data value in the same fashion that the 
other low frequency H data values are generated, the low 
pass digital filter would require data values D.,, Do, D, 
and D, as inputs. Data value D.,, however, does not exist. 
25 The present invention solves this boundary problem by 

using additional quasi-Daubechies digital filters to 
generate the data values adjacent the boundary that would 
otherwise require the use of data values outside the 
boundary. There is a high pass "start" quasi-Daubechies 
30 forward transform digital filter G, which is used to 
generate the first high pass output G c . There is a low 
pass "start" quasi-Daubechies forward transform digital 
filter H, which is used to generate the first low pass 
output Ho. These start quasi-Daubechies forward transform 
35 digital filters are three coefficient filters rather than 
four coefficient filters and therefore require only three 
data values in order to generate an output. This allows 
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the start quasi-Daubechies forward transform digital 
filters to operate at the boundary and to generate the 
first forward transform data values without extending over 
the boundary. 

5 Figure 21 illustrates the low and high pass start 

guasi-Daubechies forward transform digital filters 
operating at the starting boundary of image data values D 0 
through D B . The three coefficient low and high pass start 
quasi-Daubechies forward transform digital filters operate 
10 on data values D 0 , D x and to generate outputs Ho and G 0 , 
respectively. H,, H 2 , H 3 and H«, on the other hand f are 
generated by the low pass four coefficient guasi- 
Daubechies forward transform digital filter and G,, G 2 , G 3 
and G« are generated by the high pass four coefficient 
15 quasi-Daubechies forward transform digital filter. 

A similar boundary problem is encountered at the end 
of the data values such as at the end of the data values 
of a row or a column of a two-dimensional array. If the 
low and high pass four coefficient quasi-Daubechies 
2 0 filters G and H are used at the boundary in the same 
fashion that they are in the middle of the data values, 
then the four coefficient quasi-Daubechies forward 
transform digital filters would have to extend over the 
end boundary to generate the last low and high pass 
25 outputs, respectively. 

The present invention solves this boundary problem by 
using additional quasi-Daubechies forward transform 
digital filters in order to generate the transformed data 
values adjacent the end boundary that would otherwise 
30 require the use of data outside the boundary. There is a 
low pass "end" quasi-Daubechies forward transform digital 
filter H t which is used to generate the last low pass 
output. There is a high pass "end" guasi-Daubechies 
forward transform digital filter G, which is used to 
35 generate the last high pass output. These two end quasi- 
Daubechies forward transform digital filters are three 
coefficient filters rather than four coefficient filters 



WO 94/23385 



PCT/GB94/0WT7 



- 36 - 

and therefore require only three data values in order to 
generate an output. This allows the end quasi-Daubechies 
forward transform digital filters to operate at the 
boundary and to generate the last transform data values 
5 without extending over the boundary. 

Figure 21 illustrates two low and high pass end 
guasi-Daubechies forward transform digital filters 
operating at the end boundary of the image data. These 
three coefficient low and high pass end guasi-Daubechies 
10 forward transform digital filters operate on data values 
D 9 , D x and D B to generate outputs H, and G 5 , respectively. 
This process of using the appropriate start or end low or 
high pass filter is used in performing the transformation 
at the beginning and at the end of each row and column of 
15 the data values to be transformed. 

The form of the low pass start quasi-Daubechies 
forward transform digital filter H, is determined by 
selecting a value of a hypothetical data value D., which 
would be outside the boundary and then determining the 
20 value of the four coefficient low pass quasi-Daubechies 
forward transform filter if that four coefficient forward 
transform filter were to extend beyond the boundary to the 
hypothetical data value in such a way as would be 
necessary to generate the first low pass output Ho. This 
25 hypothetical data value D., outside the boundary can be 
chosen to have one of multiple different values. In some 
embodiments, the hypothetical data value D., has a value 
equal to the data value D 0 at the boundary. In some 
embodiments , the hypothetical data value D. ( is set to zero 
30 regardless of the data value D 0 . The three coefficient low 
pass start quasi-Daubechies forward transform digital 
filter H, therefore has the form: 

Ho - Kl + bD 0 + cD, - dDj (equ. 21) 



where Kl is equal to the product aD.,, where D 0 is the first 
35 data value at the start boundary at the start of a 
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sequence of data values, and where a, b, c and d are the 
four coefficients of the four coefficient low pass guasi- 
Daubechies forward transform digital filter. If, for 
example, hypothetical data value D., is chosen to be equal 
5 to the data value D 0 adjacent but within the boundary, then 
Kl=aD 0 where a = n/32 and D 0 is the data value adjacent 
the boundary, equation 21 then becomes: 

Ho = (a+b)D 0 + cD, - dDj (egu. 22) 

The form of the high pass start guasi-Daubechies 
10 forward transform digital filter G, is determined by the 
same process using the same hypothetical data value D.,. 
The high pass start guasi-Daubechies forward transform 
digital filter G, therefore has the form: 

G 0 - K2 + CD, - bD, + aD, (oqu. 23) 

IS where K2 is equal to the product dD.,, where D 0 is the first 
data value at the boundary at the start of a sequence of 
data values, and where a, b, c and d are the four 
coefficients of the four coefficient high pass guasi- 
Daubechies forward transform digital filter. If 

20 hypothetical data value D., is chosen to be equal to D 0 , 
then equation 23 becomes: 

G 0 » (d + c)D 0 - bD, + aDj (egu. 24) 

The form of the low pass end guasi-Daubechies forward 
transform digital filter H, is determined in a similar way 

25 to the way the low pass start quasi-Daubechles forward 
transform digital filter is determined. A value of a data 
value D c is selected which would be outside the boundary. 
The value of the four coefficient low pass quasi- 
Daubechies forward transform digital filter is then 

30 determined as if that four coefficient filter were to 
extend beyond the boundary to data value D c in such a way 
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as to generate the last low pass output H 3 . The three 
coefficient low pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

H 3 = aD, + bD A + cD B - K3 (e qu. 25) 

5 where K3 is equal to the product dD C/ where D B is the last 
data value of a sequence of data values to be transformed, 
and where a, b, c and d are the four coefficients of the 
four coefficient low pass quasi-Daubechies filter. D B is 
the last data value in the particular sequence of data 
10 values of this example and is adjacent the end boundary. 
In the case where the hypothetical data value D e is chosen 
to be equal to the data value D B adjacent but within the 
end boundary, then K3=dD B and equation 25 becomes: 

H, « aD, + bD A + (c-d)DB (equ. 26) 

15 The form of the high pass end quasi-Daubechies 

forward transform digital filter G, is determined by the 
same process using the same data value D c . The three 
coefficient high pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

20 G, = dD, + CD A - bD 8 + K4 (equ. 27) 

where K4 is equal to the product aD c , where D B is the last 
data value in this particular sequence of data values to 
be transformed, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
25 Daubechies forward transform digital filter. D B is 

adjacent the end boundary. If hypothetical data value D c 
is chosen to be equal to D„, then equation 27 becomes: 

G, = dD, + cD A + (-b+a)D B (equ. 28) 

It is to be understood that the specific low and high 
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pass end quasi-Daubechies forward transform digital 
filters are given above for the case of data values D 0 
through D B of Figure 21 and are presented merely to 
illustrate one way in which the start and end digital 
5 filters may be determined. In the event guasi-Daubechies 
filters are not used for the low and high pass forward 
transform digital filters, the same process of selecting a 
hypothetical data value or values outside the boundary and 
then determining the value of a filter as if the filter 

10 were to extend beyond the boundary can be used. In some 
embodiments, multiple hypothetical data values may be 
selected which would all be required by the digital 
filters operating on the inside area of the data values in 
order to produce an output at the boundary. Thia boundary 

15 technique is therefore extendable to various types of 
digital filters and to digital filters having numbers of 
coefficients other than four. 

As revealed by Figure 22, not only does the forward 
transformation of data values at the boundary involve a 

20 boundary problem, but the inverse transformation of the 
transformed data values back into original image data 
values also involves a boundary problem. In the present 
example where four coefficient quasi-Daubechies filters 
are used to forward transform non-boundary data values, 

25 the inverse transform involves an odd inverse transform 
digital filter as well as an even inverse transform 
digital filter. Each of the odd and even filters has four 
coefficients. The even and odd reconstruction filters 
alternatingly generate a sequence of inverse transformed 

30 data values. 

In Figure 22, the data values to be transformed are 
denoted Ho, G 0 . . . K* # G 4 , H 5 , G 3 . Where the forward 
transform processes the rows first and then the columns, 
the inverse transform processes the columns first and then 

35 the rows. Figure 22 therefore shows a column of 

transferred data values being processed in a first step of 
the inverse transform. Both the forward and the inverse 
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transforms in the described example, however, process the 
columns in a dov/nward direction and process the rows in a 
left-right direction. 

In Figure 22, the inverse transformed data values 
5 reconstructed by the inverse transform digital filters are 
denoted D 0/ D,, D 7 , D 3 . . . D B . The odd inverse transform 
digital filter outputs are shown on the left and the even 
inverse transform digital filter outputs are shown on the 
right. 

10 At the beginning of the sequence of data values Ho, 

G 0 , H, , G, ... H 5 and G 5 to be inverse transformed, the four 
coefficient odd and even inverse transform digital filters 
determine the values of reconstructed data values D x and Dj 
using values Ho, G 0 , H, and G,, respectively. Reconstructed 

15 data value D 0 , however, cannot be reconstructed from the 
four coefficient even inverse transform digital filter 
without the four coefficient even inverse transform 
digital filter extending beyond the boundary. If the four 
coefficient even inverse transform filter were to be 

20 shifted two data values upward so that it could generate 
data value D 0 , then the even four coefficient inverse 
transform digital filter would require two additional data 
values to be transformed, data values G., and H. t . Ho is, 
however, the first data value within the boundary and is 

25 located adjacent the boundary. 

To avoid the even four coefficient inverse transform 
digital filter extending beyond the boundary, a two 
coefficient inverse transform digital filter is used: 

D 0 ■= 4[(b-a)Ho + (c-d)G 0 ] (egu. 29) 

30 in the case where Kl = aD 0 and K2 = dD 0 . D 0 is the first 
data value and Ho is the data value to be inverse 
transformed adjacent the start boundary. This even start 
inverse transform digital filter has the form of the four 
coefficient even inverse transform digital filter except 

3 5 that the G., data value outside the boundary is chosen to 
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be equal to H 0 , and the H_, data value cutside the boundary 
is chosen to be equal to G 0 . The even start invere 
transform digital filter therefore determines D 0 as a 
function of only Ho and G 0 rather than as a function of H.,, 
5 G.,, H 0 and G 0 . 

Similarly, a two coefficient odd end inverse 
transform digital filter is used to avoid the four 
coefficient odd inverse transform digital filter from 
extending beyond the end boundary at the other boundary of 
10 a sequence of data values to be inverse transformed. The 
two coefficient odd end inverse transform digital filter 
used is: 

Eg - 4[(c+d)H 3 - (a+b)G 3 ] (equ. 30) 

in the case where K4 =» aD B and K3 - dD B . D B is the data 
15 value to be determined and G 3 is the data value to be 
inverse transformed adjacent the end boundary* This odd 
end inverse transform digital filter has the form of the 
four coefficient odd inverse transform digital filter 
except that the H 6 data value outside the boundary is 
20 chosen to be equal to G 3 and the G e data value outside the 
boundary is chosen to be equal to H 3 . The odd end inverse 
transform digital filter therefore determines D B as a 
function of only H 3 and G 3 rather than as a function of H 3 , 
G 3 , H« and G«. 

25 It is to be understood that the particular even start 

and odd end inverse transform digital filters used in this 
embodiment are presented for illustrative purposes only. 
Where there is a different number of data values to be 
inverse transformed in a sequence of data values, an even 

30 end inverse transform digital filter may be used at the 
boundary rather than the odd end inverse transform digital 
filter. The even end inverse transform digital filter is 
an even inverse transform digital filter modified in 
accordance with the above process to have fever 

35 coefficients than the even inverse transform digital 
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filter operating on the inner data values. Where filters 
other than quasi-Daubechies inverse transform digital 
filters are used, start and end inverse transform digital 
filters can be generated from the actual even and odd 
5 inverse transform digital filters used to inverse 
transform data values which are not adjacent to a 
boundary. In the inverse transform, the start inverse 
transform digital filter processes the start of the 
transformed data values at the start boundary, then the 

10 four coefficient inverse transform digital filters process 
the non-boundary transformed data values, and then the end 
inverse transform digital filter processes the end of the 
transformed data values. 

The true Daubechies filter coefficients a, b, c and d 

15 fulfil some simple relationships which show that the 
inverse transform digital filters correctly reconstruct 
non-boundary original image data values. 

a+c - {, b-d - i, c+d = 1, b-a = 1 (egu. 31) 

and the second order equations: 

20 ac-bd = 0, a 3 +b J +c J +d 2 = 1 (egu. 32) 

Take two consecutive H,6 pairs: 

H ("f) S aD < x ~ 1 ) +bD ( x ) +cD ( x+1 )- dD < x+2 > (egu. 33) 

G (l) = dD ( x_1 > +cD < x >~ bD ( x+1 ) +aD < x+2 ) (egu. 34) 

H ("f +1 ) " aD < x+1 ) +bD(x+2 ) +cD ( x+3 )" dD ( x+4 ) (egu. 35) 

25 G ("f * 1 ) = dD(x+l)+cO(x+2)-bD(x+3)+aO(x+4) (egu. 36) 

Multiplying Eguations 33 to 36 using the inverse transform 
digital filters gives: 
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CH (f) = acD < X - 1 ) +bcD (X) + C : D(X+l)-cdD(X+2) (egu. 37) 

_bG (f) ° -^D(x-l)-bcD(x)+b 3 D(x+l)-abD(x+2) (egu. 38) 

aH (f ' 1 j = a2D ^ x+1 ) +abD ( x+2 ) + acD(x+3)-adD(x+4) (egu. 39) 

dG (f * 2 ) = d2D f x+1 ) +cdD (x+2)-bdD(x+3)+adD(x+4) (egu. 40) 

5 " dH (f) = " adD ^ x - 1 )- bdD ( x )- c dD(x+l)+d J D(x+2) (egu. 41) 

aG (f) = adD < x - 1 ) +a cD(X)-abD(x+l)+a J D(x+2) ( eq u. 42) 

bH (f +1 ) = abD < x+1 ) +b2D ( x+ 2)+bcD(x+3)-bdD(x+4) (egu. 43). 

CG (f * X ) = cdD < x+1 ) +cJD ( x+ 2)-bcD(x+3)+acD(x+4) (egu. 44) 
Summing eguations 37-40 and 41-44 yields: 

io ch(|) - b«(|) ♦ ,h(|.i) ♦ do(|.i) . 

(ac-bd)D(x-l) + (a J +bVc J +d J )D(x+l) + (ac-bd)D(x+3) = D(x+l)/2 

(egu. 45) 

)♦«(!),♦ ^f;*) ♦ -(|*») - 

(ac-bd)D(x) + (a J +b J +c J +d , )D(x+2) + (ac-bd)D(x+4) » D(x+2)/2 
15 (egu. 46) 

Using the coefficients of the four coefficient true 
Daubechies filter, the relationships of eguations 31 and 
32 hold. Eguations 45 and 4 6 therefore show that with a 
one bit shift at the output, the original seguence of data 

2 0 values is reconstructed. 

Similarly, that the even start reconstruction filter 
of eguation 29 and the odd end reconstruction filter of 
equation 3 0 correctly reconstruct the original image data 
adjacent the boundaries is shown as follows. 

25 For the even start filter, with the choice of Kl - aD 0 

and K2 - dDo in equations 29 and 30, we have: 
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Ho = (a+b)D 0 + cD, - dD, (equ. 47) 

G 0 - (c+d)D 0 - bD, + aDj (equ. 48) 

so 

bHo = b(a+b)D 0 + cbD, - dbDj (equ. 49) 

5 cG 0 = c(c+d)D 0 - cbD, + acD, (equ. 50) 

aHo - a(a+b)D 0 + acD, - adDj (equ. 51) 

dG 0 » d(c+d)D 0 - dbD, + adDj (equ. 51»J 
and hence: from equation 29: 

bHo + cG 0 - aHo - dG 0 - (b»-a 3 +c a -d 1 ) D 0 = ^2 (equ. 52) 

10 For the odd end filter, with the choice of K, - dD B 

and K< - aD B , we have: 

H, » aD, + bD A + (c-d)D, (equ. 53) 

G 3 « dD, + CD A + (a-b)D B (equ. 54) 

CH, « acD, + bcD A + c(c-d)D B (equ. 55) 

15 -bGj ■ -bdD, - bcD A - b(a-b)D B (equ. 56) 

dH, - daD, + bdD A + d(c-d)D B (equ. 57) 

-aG, = -adD, - caD A - a(a-b)D B (equ. 58) 

and hence from equation 30: 

(c+d)H $ - (a+b)G 5 - (c a -d , +b a -a , )D, = -2s (eq u. 59) 
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This reveals that the start and end boundary inverse 
transform digital filters can reconstruct the boundary 
data values of the original image when low pass and high 
pass start and end digital filters are used in the forward 
5 transform. 

TREE ENCODING AND DECODING 
As described above, performing the forward quasi- 
perfect inverse transform does not reduce the number of 
data values carrying the image information. Accordingly, 
10 the decomposed data values are encoded such that not all 
of the data values need be stored or transmitted. The 
present invention takes advantage of characteristics of 
the Human Visual System to encode more visually important 
information with a relatively larger number of bits while 
15 encoding less visually important information with a 
relatively smaller number of bits. 

By applying the forward quasi-perfect inverse 
transform to a two-dimensional array of image data values, 
a number of sub-band images of varying dimensions and 

2 0 spectral contents is obtained. If traditional sub-band 

coding were used, then the sub-band images would be 
encoded separately without reference to each other except 
perhaps for a weighting factor for each band. This 
traditional sub-band encoding method is the most readily- 
25 recognized encoding method because only the spectral 
response is accurately localized in each band. 

In accordance with the present invention, however, a 
finite support wavelet is used in the analysis of an 
image, so that the sub-bands of the decomposition include 

3 0 spatially local information which indicate the spatial 

locations in which the frequency band occurs. Whereas 
most sub-band encoding methods use long filters in order 
to achieve superior frequency separation and maximal stop 
band rejection, the filter used in the present invention 
3 5 has compromised frequency characteristics in order to 
maintain good spatial locality. 
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Images can be thought of as comprising three 
components: background intensities, edges and textures. 
The forward quasi-perfect inverse transform separates the 
background intensities (the low pass luminance and 
5 chrominance bands) from the edge and texture information 
contained in the high frequency bands. Ideally, enough 
bandwidth would be available to encode both the edges and 
the textures so that the image would reconstruct 
perfectly. The compression due to the encoding would then 
10 be entirely due to removal of redundancy within the 
picture. If, however, the compressed data is to be 
transmitted and/ or stored at low data transmission rates, 
some visual information of complex images must be lost. 
Because edges are a visually important image feature, the 
15 encoding method of the present invention locates and 

encodes information about edges or edge-like features for 
transmission or storage and places less importance on 
encoding textural information. 

There are no exact definitions of what constitutes an 
20 edge and what constitutes texture. The present invention 
uses a definition of an edge that includes many types of. 
textures. An edge or an edge-like feature is defined as a 
spatially local phenomenon giving rise to a sharp 
discontinuity in intensity, the edge or edge-like feature 
25 having non-zero spectral components over a range of 
frequencies. Accordingly, the present invention uses a 
frequency decomposition which incorporates spatial 
locality and which is invertible. The wavelet transform 
realized with quasi-perfect inverse transform digital 
30 filters meets these requirements. 

Because an edge has non-zero components over a range 
of frequencies of the decomposition in the same locality, 
an edge can be located by searching through the wavelet 
decomposition for non-zero data values that represent 
35 edges. The method begins searching for edges by examining 
the low frequency sub-bands of the decomposition. These 
bands have only a small number of data values because of 
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the subsampling used in the wavelet transform and because 
the spatial support of each low frequency data value is 
large. After a quick search of the lowest frequency sub- 
bands, the positions of potential edges are determined. 
5 Once the locations of the edges are determined in the 
lowest frequency sub-bands, these locations can be 
examined at a higher frequency resolutions to confirm that 
the edges exist and to more accurately determine their 
spatial locations. 
10 Figure 23 illustrates an example of a one-dimensional 

binary search. There are three binary trees arranged from 
left to right in the decomposition of Figure 23. There 
are three octaves, octaves 0 # 1 and 2, of decomposed data 
values in Figure 23. The low pass component is not 
15 considered to be an octave of the decomposition because 
most of the edge information has been filtered out. 
Figures 24A-24D illustrate the forward transformation of a 
one-dimensional sequence of data values D into a sequence 
of transformed data values such as the tree structure of 
20 Figure 23. The data values of the sequence of Figure 24A 
are filtered into low and high frequency components H and 
G of Figure 24B. The low frequency component of Figure 
24B is then filtered into low and high frequency 
components HH and HC of Figure 2 4C. The low frequency 
25 component HH of Figure 24C is then filtered into low and 
high frequency components HHH and HHG. The transformed 
data values of HHH block 240 of Figure 24D correspond with 
the low frequency component data values A, G and M of 
Figure 23. The transformed data values of HHG block 241 
30 of Figure 240 correspond with the octave 2 data values B, 
H and N of Figure 23. The transformed data values of HG 
block 242 of Figure 240 correspond with the octave 1 data 
values of Figure 23. Similarly, the transformed data 
values of G block 243 correspond with the octave 0 data 
3 5 values of Figure 23. Although only three trees are shown 
in Figure 23, the number of HHH data values in block 240 
can be large and the size of the tree structure of Figure 
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23 can extend in the horizontal dimension in a 
corresponding manner. 

The encoding of a one dimensional wavelet 
decomposition such as the decomposition of Figure 23 is 
5 performed in similar fashion to a binary tree search. The 
spatial support of a given data value in a given frequency 
band is the same as two data values in the octave above it 
in frequency. Thus the wavelet decomposition is 
visualized as an array of binary trees such as is 
10 illustrated in Figure 23, each tree representing a spatial 
locality. The greater the number of transform octaves, 
the higher the trees extend upward and the fewer their 
number . 

As illustrated in Figure 23, each of the data values 
15 of the decomposition represents a feature which is either 
"interesting" to the human visual system, or it represents 
a feature that is -non- interesting" to the human visual 
system. A data value representing an edge of an object in 
an image or an edge-like feature is an example of an 
20 "interesting" data value. The encoding method is a depth 
first search, which starts at the trunk of a tree, ascends 
up the branches of the tree that are interesting, and 
terminates at the non-interesting branches. After all the 
branches of a tree have been ascended until a non- 
25 interesting data value is encountered or until the top of 
the branch is reached, the encoding of another tree is 
begun. Accordingly, as the encoding method follows the 
interesting data values of Figure 23 from octave 2 to 
octave 1 to octave 0, the edge is followed from low to 
30 high frequency resolution and an increasingly better 
approximation to the spatial position and shape of the 
edge is made. Conversely, if at any stage, a non- 
interesting data value is found, the search is terminated 
for data values above that non- interesting data value. 
35 The higher freguency data values of the .tree above a 
non-interesting data value are assumed to be non- 
interesting because the corresponding low frequency data 



WO M/23385 



PCT/GB94/0M77 



values did not indicate the presence of an edge at this 
location. Any interesting data values that do exist in 
the higher frequency bands above a non-interesting data 
value in a low frequency band are rejected as noise. 
5 The one-dimensional tree structure of Figure 23 is 

encoded as follows. The low frequency components carry 
visually important information and are therefore always 
considered to be " interesting" • The method of encoding 
therefore starts with low frequency component A. This 
10 data value is encoded. Next, the octave 2 data value B is 
tested to determine if it represents an edge or an edge- 
like feature which is •• interesting" to the human visual 
system. Because data value B is interesting, a token is 
generated representing that the bits to follow will 
15 represent an encoded data value. Interesting data value B 
is then encoded. Because this tree has not yet 
terminated, the method continues upward in frequency. 
Data value C of octave 1 is then tested. For purpose of 
this example, data value C is considered to be interesting 
20 as are data values A, B, C, D, G, H, J, L and M as 

illustrated in Figure 23. A token is therefore generated 
indicating an encoded data value will follow. After the 
token is sent, data value C is encoded. Because this 
branch has still not terminated in a non-interesting data 
25 value, the method continues upward in frequency. Data 
value D is tested to determine whether or not it is 
interesting. Because data value D is interesting, a token 
is generated and data value D is encoded. Because octave 
0 is the highest octave in the decomposition, the encoding 
30 method tests the other branch originating from previous 
interesting data value C. Data value E however tests to 
be non-interesting. A non-interesting token is therefore 
generated. Data value E is not encoded and does not 
appear in the compressed data. With both branches 
35 originating at data value C terminated, the method 

proceeds down in frequency to test the remaining branches 
originating from the previous interesting data value B. 
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Data value F is, however, determined to be non- 
interesting. A non-interesting token is therefore 
generated and data value F is not encoded and does not 
appear in the encoded data. Because this branch has 
5 terminated, all data values higher in frequency above data 
value F are considered to be non-interesting. A decoding 
device receiving the sequence of encoded data values and 
tokens can determine from the non-interesting token that 
all corresponding higher frequency data values were 
10 considered to be non-interesting by the encoding device. 
The decoding device can therefore write the appropriate 
data values as non-interesting and write zeroes to these 
locations obviating the need for the encoding device to 
transmit each non-interesting data value above F. With 
15 the first tree encoded, the method proceeds to the next 
low frequency component, data value G. This is a low 
frequency component and therefore is always considered to 
be interesting. Data value G is therefore encoded. The 
method then proceeds to the next tree through blocks H, I, 
20 J, K and L in that order generating interesting and non- 
interesting tokens and encoding interesting data values. 
Similarly, after the second tree is terminated, low 
frequency component data value M is encoded. Data value N 
is determined to be non-interesting so a non-interesting 
25 token is sent and the encoding of the third tree is 
terminated. 

In accordance with another embodiment of the present 
invention, a two-dimensional extension of the one- 
dimensional case is used. Rather than using binary trees, 

30 four branch trees are used. However, to create a 

practical image encoding method there are also real world 
factors to take into account. Using a single data value 
to predict whether the remainder of the tree is zero, is 
unreliable when dealing with noisy image data. A small 

35 two-by-two block of data values is therefore used as the 
node element in the tree structure of the two-dimensional 
embodiment. A decision as to whether or not an edge is 
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present is based on four data values which is more 
reliable than a decision based on single data value. 

Figure 25 illustrates a tree structure representing a 
portion of the decomposition of Figure 18. The 
5 decomposition of Figure 18 may extend farther to the right 
and farther in a downward direction for larger two- 
dimensional arrays of image data values. Similarly, the 
tree structure of Figure 25 may extend farther to the 
right for larger arrays of data values. Figure 25 

10 represents a decomposition only having octave 0 and 1 high 
frequency components. In the event that the decomposition 
had additional octaves of high frequency components, the 
tree structure would extend further upward. In contrast 
to the binary tree structure of Figure 23, the tree 

15 structure of Figure 25 is a four branch tree. The two-by- 
tvo block of four octave 1 data values HHHG is the root of 
a tree which extends upward in frequency to four HG two- 
by-two blocks. If another octave of decomposition were 
performed, another level of octave 2 high frequency two- 

20 by-two blocks would be inserted into the tree structure. 
Four HHHG octave 1 two-by-two blocks would, for example, 
have a single octave 2 HHHHHG block beneath them. The low 
frequency component would be denoted HHHHHH. 

Figure 2 6 is a pictorial representation of the 

25 decomposition of the tree structure of Figure 25. As 

explained above with respect to Figure 15, the actual data 
values of the various denoted blocks are distributed 
throughout the two-dimensional array of data values. The 
two numbers separated by a comma in each of the boxes of 

3 0 Figure 25 denote the row and column of a data value of the 
twordimensional array of Figure 18, respectively. Using 
this tree structure, it is possible to search through the 
transformed data values of Figure 18 encoding interesting 
two-by-two blocks of data values and ignoring non- 
35 interesting two-by-two blocks. 

To describe how the two dimensional encoding method 
uses the tree structure to search through a decomposition, 
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some useful definitions are introduced. First an image 
deccmp is defined with dimensions WIDTH by HEIGHT 
decomposed to number OCTS of octaves, A function Access 
is defined such that given some arguments, the function 
5 Access outputs the memory address of the specified data 
value in the wavelet decomposition decomp: 

address = Access (oct, sub, x, y) ; 

oct is the octave of the data value sought and is an 
integer value between O (the highest octave) and OCTS-1 

10 (the number of octaves of transformation OCTS minus one) . 
sub indicates which of the HH, HG, GH or GG bands of the 
decomposition it is that the data value sought is found. 
The use of suJb = HH to access the low pass data values is 
only valid when the value of oct is set to that of the 

15 lowest octave. The co-ordinates x and y indicate the 

spatial location from the top left hand corner of the sub- 
band specified by oct and sub. The range of valid values 
of x and y are dependent on the octave being accessed, x 
has a range of {0. . . WIDTB/2 0 "* 1 } . y has a range of {0 . 

20 . . HEIGHT /2"" 1 }. 

Given the function Access and a wavelet 
decomposition, a two-by-two block of data values can be 
read by the function ReadBlock. 

block = ReadBlock (decomp, oct, sub, x, y) { 
25 Jbloc*[0] [0] = decomp [Access (oct, sub, x 9 y) ] ; 

bJocJc(0](l] = decomp[Access(oct 9 sub, x+I, y) ] ; 
bIocJc[l][0] = decomp{ Access (oct, sub, x, y+I)]; 
blocJc[l][l] = decomp[ Access (oct , sub, x+1, y+1) J ; 

} 

30 The wavelet decomposition is passed to the function 

ReadBlock via the variable decomp. The two-by-two block 
of data values is returned through the variable blocJc. 
Once a two-by-two block of data values is read, a 
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decision is made as to whether the two-by-two block is 
visually "interesting" and should therefore be encoded or 
whether it is not and hence should be discarded. The 
decision is made by a function called Threshold. The 
5 arguments of the function Threshold are block, oct and 
sub. Threshold returns a boolean value True if the block- 
is "interesting" and False if the block is "non- 
interesting". 

If the block is determined to be interesting by the 
10 function threshold, it is encoded using a function called 
EncodeBlock. A function SendToken inserts a token before 
the encoded block to inform a decoding device which will 
later decode the compressed data whether the block to 
follow the token has been encoded (i.e. BlockNotEmpty) or 
15 has not been encoded (i.e. BlockEmpty) . If a block is 
determined to be interesting, then a BlockNotEmpty token 
is sent r and the block is encoded; next the tree structure 
above the encoded block is ascended to better determine 
the location of the edge. The tree encoding procedure 
2 0 Sendrree is therefore defined recursively as follows: 

SendTree (decomp, oct, sub, x, y, Q) { 

block - Re&dBlock (decomp f oct, sub, x, y) ; 
If Threshold (block, oct, sub, Q) { 
SendToken (BlockNotEmpty) ; 
25 EncodeBlock (block, oct, sub, 0) ; 

If (oct >0) { 

SendTree (decomp, oct-l, sub, 2+x, 2+y, Q) ; 
SendTree (decomp, oct-l, sub, 2*(x+l), 2*y, Q) ; 
SendTree (decojnp, oct-l, sub, 2*x, 2*(y+l), Q) ; 
30 SendTree (decomp, oct-l, sub, 2*(x+l), 2*(y+i), 0) #' 

> 

} else SendToken (BlockEmpty) ; 



The procedure Sendrree is only used to encode high- 
35 pass component data values. In procedure SendTree 
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(decomp, oct, sub, x, y, Q) , if the two-by-two block 
accessed by FeadBlock is determined to pass the threshold 
test, then SendTree (decomp, oct-1, sub 2*X, 2+y, Q) is 
used to test one of the next higher two-by-two blocks in 
5 the decomposition tree. 

The low-pass data values are not considered to form 
part of the tree structure. The low-pass data values are 
encoded using another procedure SendLPF. In addition, the 
low-pass values are encoded using a different technique 
10 than that used in EncodeBlock , so a new procedure 
EncodeBlockLPF is required. 

SendLPF (decomp, x, y, Q) { 

block - Readblock (decomp, OCTS-1, HH, x, y) ; 
EncodeBlockLPF (block, OCTS-1, Q) ; 

15 } 

Accordingly, to encode the entire image, SendLPF is 
applied to all the block locations within the low pass 
band and SendTree is applied to the all the block 
locations in the HG, GH and GG bands, within the lowest 
20 octave. A procedure SendDecomp is therefore defined that 
encodes the entire image decomposition: 

SendDecomp (decomp, Q) { 

For (y-0; y^EIGHTH 0 * 1 *; y=y+2) 
For (x=0; XKWIDTH/I 0 ™; x=x+2) { 
25 SendLPF (decomp, x, y, Q) ; 



Accordingly, the above functions define a method for 
encoding wavelet decomposed images. In terms of speed of 
encoding for real-world images, many of the trees are 



SendTree (decomp, OCTS-1, HG, x, 
SendTree (decomp, OCTS-1, GH, x, 
SendTree (decomp, OCTS-1, GG, x, 



y, 0); 
y, 0); 
y, 0); 



} 



30 } 
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terminated within the initial octaves so such of the 
decomposition is not examined. Due to this termination o 
many trees in the initial octaves, many data values need 
not be encoded which results in reducing the memory 
5 bandwidth and block processing required to implement the 
compression/decompression method. Provided the functions 
Threshold, EncodeBlockLPF and Access require only simple 
calculations, the decomposed data values are rapidly 
encoded. 

10 To implement the function Access, a table containing 

all the addresses of the data values of the two- 
dimensional tree decomposition may be accessed using the 
variables x, y, sub and oct. For a small image having a 
small number of data values, this table lookup approach is 

15 reasonable. For images having # for example, approximately 
80 different values of x , 60 different values of y, four 
different values of suJb, and 3 or 4 values for oct, this 
table would contain approximately 150,000 10-bit 
locations. A less memory intensive way of determining the 

20 same X and Y addresses from the same variables is 
desirable. 

In accordance with one embodiment of the present 
invention, a function is used to determine the X and Y 
addresses from the variables x 9 y, sub and oct. Address 
25 X, for example, may be determined as follows: 

X - ((x « l) + (sub » 1)) << oct 



where « denotes one shift to the right of value x and 
where » denotes one shift to the left. 

Address Y, for example, may be determined as follows: 

30 Y - ((y << 1) + (l & sub)) « oct 

where & denotes a bit-wise AND function. 

In a high performance system, the function Access may 
be implemented according to the following method. The 
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recursive function call and the table lookup methods 
described above are often too slew to implement in real 
time software or in hardware. Figures 27 and 28 
illustrate how the tree decomposition of Figure 25 is 
5 traversed in order to generate tokens and encode two-by- 
two blocks of data values. The X and the Y in Figures 27 
and 28 denote coordinate addresses in the two-dimensional 
matrix of Figure 18. In order to traverse the tree of the 
decomposition of Figure 25, it is necessary to be able to 
10 determine the X and Y addresses of the data values 

represented in Figure 25. Figure 27 illustrates how the X 
and Y address of a two-by-two block of data values are 
determined for those two-by-two blocks of data values 
located in octave 0 of the decomposition of Figure 25. 
15 Similarly, Figure 28 illustrates how the X and Y addresses 
of the three two-by-two blocks of data values in octave 1 
of the decomposition as well as the one two-by-tvo block 
of data values of the low pass component of the 
decomposition of Figure 25 are determined. X as well as Y 
20 are each functions of oct, TreeFoot, and sub. The values 
of sub; and svt y are determined by the ;sub-band of the two- 
by-two block of data values sought. 

Figure 29 is a chart illustrating the values of sub, 
and sub, for each sub-band of the decomposition. If , for 
25 example, a two-by-two block of data values is sought in 
the HH band, then the values of sub, and sub, are 0 and 0, 
respectively. The values TreeJtoot, and TreeRoot, together 
denote the particular tree of a decomposition containing 
the particular two-by-two block of the data values sought. 
30 In Figures 27 and 28, the rectangles represent 

digital counters. The arrows interconnecting the 
rectangles indicate a sequence of incrementing the 
counters. For example, the right most rectangle in Figure 
27, which is called counter CI, has a least significant 
35 bit represented in Figure 27 as bit Cl x and a most 

significant bit represented as bit Cl y . Similarly, the 
next rectangle to the left in Figure 27 represents a 
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digital counter C2 having two bits, a least significant 
bit C2 t and a most significant bit C2,. The structure of 
the X, Y address depends on the octave in which the two- 
by-two block of data values being sought resides. To 
5 generate the X, Y address in octave oct = l, the counter 
CI is not included, the sub, and sub y bits indicating the 
sub-band bits are shifted one place to the left, and the 
least significant bits are filled with zeros. The 
incrementing of the counters in Figure 28 proceeds as 
10 illustrated by the arrows. 

To determine the X and Y addresses of the four data 
values of the low pass component HHHH of Figure 25, Figure 
28 is used. Because the two-by-two block of data values 
being sought is a two-by-two block of the low pass 
15 component, the values of sub, and sub, are 0, 0 as required 
by the table of Figure 29. The C2 counter of Figure 28 
increments through the four possible values of C2 t and C2, 
to generate the four addresses in the two-by-two block of 
data values of the HHHH in the low pass component of 
20 Figure 25. The value of TreeRoot, and Treefloot, are zeroes 
because this is the first tree of the decomposition. For 
subseguent trees of the decomposition, Tree/toot, and 
TreeRoot, are incremented as illustrated by the arrows in 
Figure 28 so that the X and Y addresses of the other two- 
25 by-two blocks of data values in the iow pass component of 
the tree decomposition can be determined. After this HHHH 
two-by-two block of data values is located, the four data 
values are encoded and the search through the tree 
structure proceeds to the two-by-two block of data values 
30 in octave 1 denoted HHHG in Figure 25. To determine the X 
and Y addresses of the four data values of this two-by-two 
block, the value of bits sub, and sub y are changed in 
accordance with Figure 29. Because this two-by-two block 
is in the HG sub-band, the values of sub, and sub y are 0 
35 and l, respectively. The C2 counter is then incremented 
through its four values to generate the four addresses of 
the four data values in that block. Supposing, that this 
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two-by-two block is determined to be "interesting" then an 
interesting token is sent, each of the four data values of 
the block are encoded, and the tree is then ascended to 
the two-by-two block of data values in octave 0 denoted 
5 HG#l. These four addresses are determined in accordance 
with Figure 27. Because the sub-band is sub-band HG, the 
values of the bits sub x and sub y are 0 and 1, respectively. 
Counter CI is then incremented so that the four addresses 
illustrated in the two-by-two block octave 0 HG#1 of 
10 Figure 25 are generated. If the two-by-tvo block is 
interesting, then the interesting token is sent and the 
four data values are encoded. If the two-by-tvo block is 
determined not to be interesting, then a non-interesting 
token is sent and the four data values are not encoded. 
15 The search through the tree structure of the decomposition 
then proceeds to octave 0 block HG#2. After the four 
addresses of the octave 0 block HG/1 are generated, the C2 t 
bit of the C2 counter is incremented in accordance with 
the arrows shown in Figure 27. Accordingly, the octave 0 
20 block HG/2 is addressed when once again the CI counter 

increments through its four states. If the data values of 
this two-by-two block are determined to be "interesting 11 , 
an interesting token is sent followed by the encoded data 
values. If the data values of the two-by-two block are 
25 determined to be non-interesting, then a non-interesting 
token is sent. After all the search of the four two-by- 
two blocks of the octave 0 HG sub-band are searched, then 
that HG tree is terminated and the search proceeds to 
determine the four addresses of the four data values of 
30 the octave l HHGH two-by-two block. In accordance with 
this technique, it is possible to traverse the structure 
of the decomposition and determine the addresses of any 
two-by-two block in any octave or any sub-band with 
minimum overhead. Moving between consecutive addresses or 
3 5 descending trees is a simple operation when compared to 
the snaking address path used by other compression methods 
such as JPEG. 
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When implemented in software, this technique enables 
real tine compression and decompression whereas other 
techniques may be too slow, if implemented in hardware, 
this technique provides for a reduced gate count and an 
5 efficient implementation. Although this example shows one 
way of traversing the tree structure of wavelet transform 
decomposition, it is possible to traverse the tree 
structure in other ways simply by changing the control 
structure represented in Figures 27 and 28 to allow for a 
10 different traversal of the tree structure. For example, 
all of the low pass HHHH blocks can be located and encoded 
first followed by all of the HHHG tree of the 
decomposition, and then all of the HHGH trees, and then 
all of the HHGG trees. 



15 QUANTIZATION 

Each data value of each two-by-two block of the tree 
decomposition which is determined to be "interesting" is 
quantized and then Huffman encoded. A linear mid-step 
quantizer with double-width-0 step is used to quantize 
20 each of the data values. Figure 30 is an illustration of 
the quantization of a 10-bit twos complement data value. 
The range of the 10-bit data value to be quantized ranges 
from -512 to 511 as illustrated by the numbers above the 
horizontal line in Figure 30. This range is broken up 
25 into a plurality of steps. Figure 31 represents one such 
step of data values which extends from 128 to 256 in 
Figure 30. All incoming data values having values between 
128 and 255 inclusive are quantized by dividing the data 
value by the value gstep. Accordingly, the data value A 
30 having a value of 150 as illustrated in Figure 31 is 
divided by the gstep value 128 and results in a qindex 
number of 1. Integer division is used to generate qindex 
and the fractional part of the remainder is discarded. 
Once the qindex number is determined, the gindex number is 
35 Huffman encoded. An overall Q value is sent once per 
. frame of compressed data values. The value gstep is 
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determined from the overall Q value as described below. 

To inverse quantize the qindex number and the qstep 
value to determine the value of the transformed data 
values before inverse transformation, the device decoding 
5 the incoming quantized values calculates the value of 

qstep using the value of Q according to a method described 
below. Once the value of gstep in determined, qindex for 
a given data value is multiplied by qstep. 

In the example of Figure 31, qindex value 1 times 

10 qstep 128 results in an inverse quantized value of 128. 
If this inverse quantized value of 128 were used, however, 
all the data values in the step 128 through 255 would be 
inverse quantized to the value of 128 at the left end of 
the step. This would result in unacceptably large errors. 

15 On the other hand, if all the data values in the range of 
Figure 31 were inverse quantized to the mid-step value 
191, then less error would result. Accordingly, an 
inverse quantized value gvalve can be calculated from 
qindex and qstep as follows: 



2 0 qvaluei qindex, qstep) « 



qindex* qstep-^21±£E -ij if qi n dex<0 

0 if qindex^Q 

qindex* gstep^|-2£|££ -ij if qindex) 0 



The human visual system, however, has different 
sensitivities to quantization errors depending upon the 
particular sub-band containing the quantized data values. 
The human visual system performs complex non-linear 

25 processing. Although the way the human visual system 
relates image intensities to recognizable structures is 
not well understood, it is nevertheless important to take 
advantage of as much information about the human visual 
system as possible in order to maximize compression ratio 

30 versus picture quality. The wavelet transform 

approximates the initial image processing performed by the 
human brain. Factors such as spatial frequency response 
and Weber's Law can therefore be applied directly to the 
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wavelet transformed data values because the transformed 
data values are in a convenient representation. 

Figure 32 shows the sensitivity of the human eye to 
spatial frequency. Spatial frequency is measured in 
5 cycles c per visual angle 6. A screen is positioned at a 
distance d from an observer as illustrated in Figure 33. 
A light of sinusoidally varying luminance is projected 
onto the screen. The spatial frequency is the number of 
luminance cycles c per visual degree 6 at distance d. 

10 Note from Figure 32 that the sensitivity of the human eye 
varies with spatial frequency. Accordingly, the value of 
qstep is varied depending on the octave and sub-band of 
the data valve being quanti2ed. The gstep at which a 
data valve is quantized is determined from the variables 

15 oct, sub and Q for that data valve as follows: 



The scaling factors 1.00/ 0.32, 0.16 and 0.10 relate to 
the spatial frequency scale of Figure 32 to take into 
20 account the frequency dependent sensitivity of the human 
eye. 

It is to be understood that scaling factors other 
than 1.00, 0.32, 0.16 and 0.10 could be used. For 
example, other scaling factors can be used where the 

25 quantizer is used to compress audio data which is received 
by the human ear rather than by the human eye. Moreover, 
note that the sub-band GG is quantized more heavily than 
the other sub-bands because the sub-band GG contains 
diagonal information which is less important to the human 

30 eye than horizontal and vertical information. This method 
can also be extended down to the level of two-by-two 
blocks of data values to further tailor the degree of 
quantization to the human visual system. The function 



gstep(oct,suJb,Q) « Q * hvs_t actor {oct ,sub) 



hvs factor (oct, sub) 



m i/S if sub=Gd m 
(l otherwise/ 



1.00 if oct=0 
0.32 if occ*l 
0.16 if oct«2 
0,10 if oct»3 
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hvs_ractor which has only two parameters in the presently 
described embodiment is only one embodiment of the present 
invention. The function hvs_factor, for example, can take 
into account other characteristics of the human visual 
5 system other than oct and sub, such as the luminance of 
the background and texture masking. 

THRESHOLDING 

For each new two-by-two block of data values in the 
tree decomposition, a decision must be made as to whether 
10 the block is "interesting" or "non-interesting". This can 
be done by the function threshold: 



i i 

threshold (block, limit) = limit > £ £ \block[y] [x] \ 

(equ. 60) 



The sum of the absolute values of the data values of the 
15 block block is determined as is represented by the double 

summation to the right of the less than sign and this 

value is compared to a threshold value limit. 

"Interesting" blocks are those blocks, for which the sum 

of the absolute values of the four data values exceeds the 
2 0 value limit, whereas "non-interesting" blocks are those 

blocks for which the sum is less than or equal to the 

value lijnit. 

The value limit takes into account the variable 
quantizer step size qstep which varies with octave. For 

25 example, a two-by-two block of data values could be 
determined to pass the test threshold, but after 
quantizing by qstep could result in four zero quantized 
values. For example, all data values between -128 and 127 
are quantized to have a quantized qindex of zero as is 

30 shown in Figure 3 0 even if some of those data values are 
determined to correspond with an "interesting" two-by-two 
block. For this reason, the value limit is calculated 
according to the equation: 
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limit = 4*Bthreshold*qstep (egu. 61) 

In this equation "Sthreshold" is base threshold image 
factor. In the presently described example, this base 
threshold is equal to 1.0. The value of 1.0 for the base 
5 threshold Bthreshcld was determined through extensive 
experimentation on test images. The factor 4 in equation 
61 is included to account for the fact that there are four 
data values in the block under consideration. In this way 
blocks are not determined to be interesting, the data 
10 values for which the quantizer will later reduce to zeros. 
This weighted threshold factor limit also reduces the 
number of operations performed in the quantizer because a 
fewer number of data values are quantized. 

HUFFMAN CODING 
15 The wavelet transform produces transformed data 

values whose statistics are vastly different from the data 
values of the original image. The transformed data values 
of the high-pass sub-bands have a probability distribution 
that is similar to an exponential or Laplacian 
20 characteristic with mean zero. 

Figure 34 shows the distribution of high pass data 
values in a four octave wavelet decomposition of the test 
image Lenna. Figure 35 shows the distribution of the data 
values of the test image Lenna before wavelet transforma- 
25 tion. The low-pass component data values have a flat 
distribution that approximates the distribution of 
luminance and chrominance values in the original image. 
The high and low pass data values are encoded differently 
for this reason. 
30 The low pass component data values are encoded by the 

function EncodeBlockLPF as follows: 

EncodeBlockLPF ( block, OCT-1, Q) { 

Output ( blocic(0][0)/gstep( OCT-1, HH, 0) ) ; 
Output ( cJoc>c[0] [l)/gstep( OCT-1, HH, (?) ) ; 
35 Output ( block[l) [0]/gstep( OCT-1, HH, Q) ) ; 
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Output ( block [1] [1]/ qstep ( OCT-1, HH, Q));) 

After encoding, the low-pass data values are 
quantized and output into the compressed data stream. The 
low pass data values are not Huffman encoded. 
5 The high frequency component data values which pass 

the threshold test are quantized and Huffman encoded to 
take advantage of their Laplacian distribution. Function 
EncodeBlock performs the quantization and the Huffman 
encoding for each of the four data values of an 

10 interesting high frequency component block block. In the 
function £ncode£iock, the variable sub is provided so that 
when function qstep is called, different quantization 
gstep values can be used for different high frequency 
component sub-bands. The function huff man performs a 

15 table lookup to a fixed Huffman code table such as the 
table of Table 3. The function EncodeBlock is defined as 
follows: 

EncodeBlock (block, oct, sub, Q) { 

Output (hu ff man (block(Q) [0] /qstep(oct, sub, Q))); 
20 output (huff man (block[0][l] /qstep(oct, sub, <?))); 

Output (huff man (block[l][Q]/qstQp(oct, sub, 0)))} 
Output (huffman (blocJcfl] [1] /qstep (oct, sub, Q) ) ) ; 

} 



WO 94/23385 



PCT/GB94/00677 



- 65 



IS 



aindex 


Huffman code 


-38 . . . -512 


1100000011111111 


-22 . . -37 


120000001111 (\qindex\ -22) 


-7 . . -21 


11000000( \qxndex\ -7) 


-6 


11000001 


♦ 
• 

• 


• 

• 


-2 


110 1 


-1 


111 


0 


0 


1 


10 1 


2 


10 0 1 


• 
• 


• 
« 


6 


10000001 


7 • . 21 


10000000 (\qindmx\ -7) 


22 . . 37 


100000001111 ( \qlndmx\ -22) 


38 . . 511 


1000000011111111 



Table 3 

The second bit from the left in the Huffman code of 
Table 3 is a sign bit. The value \qindex\-7 is 
represented with 4 bits in the case 7 < |giiidex|< 21. The 
25 value |gindex|-22 is represented with 4 bits in the case 
22 <|gindex|< 37) . 

ENCODING OF TOKENS 
At high compression ratios the number of bits in the 
compressed data stream used by tokens may be reduced by 
30 amalgamating groups of w non-interesting M tokens. This can 
be achieved by introducing new tokens. In accordance with 
one embodiment of the present invention, two new tokens, 
OctEmpty and OctSotEmpty are used. For a high pass 
component block in a tree above octave zero, there are 
35 four branches. The additional pair of tokens indicate 
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whether all four are non-interesting, if all four are 
non-interesting, only a single OctZmpty token need be 
sent. Otherwise, an OctNotZmpty token is generated before 
the four branches are encoded. The particular token 
5 scheme described above was selected more to simplify the 
hardware and software implementations than it was to 
achieve in the best compression ratio possible. Other 
methods of representing relatively long sequences of token 
bits in the compressed data stream using other tokens 
10 having a relatively fewer number of bits may be used in 
place of the tokens OctZmpty and OctNotEmpty to achieve 
higher compression ratios. 

VIDEO ENCODING AND DECODING 
In comparison with the coding of a still image, the 
IS successive images of a video sequence typically contain 
much redundant information. The redundancy of this 
information is used to reduce the bit rate. If a location 
in a new frame of the video contains the same or 
substantially the sane information as a corresponding 
20 location in the previous old frame of video, that portion 
of the new frame need not be encoded and introduced into 
the compressed data. This results in a reduction in the 
total number of bits in the encoded bit stream. 

Figure 36 illustrates a video encoder 31 and a video 
25 decoder 32. A video input signal is transformed by a 

forward wavelet transform block 33, the output of which is 
written to a new frame store 34. The first frame of video 
information in the new frame store 34 is referred to as 
the new frame because no previous frame exists in the old 
30 frame store 35 for containing an old frame. A comparison 
tree encoder 3 6 therefore generates tokens and transformed 
data values as described above from the data values output 
from new frame store 34. The transformed data values are 
quantized by quantizer 37 into gindex levels. These 
35 qindex levels are then Huffman coded by the Huffman 
encoder 38. The resulting encoded data values are then 
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combined with the tokens in buffer 3 8A to form a 
decompressed data bit stream 39. 

An essential part of this method is that the old 
frame present in the video encoder 31 is exactly the same 
5 as the old frame 40 present in the video decoder 32. This 
allows the decoder 3 2 to be able to correctly decode the 
encoded bit stream 3 9 due to the fact that the encoded bit 
stream contains differences between new and old images and 
due to the fact that parts of the new frame are not sent 
10 due to compression. An inverse quantizer 41 is therefore 
provided in the video encoder 31 to inverse quantize the 
qindex levels and to store the old frame as sent into old 
frame store 35 for future comparison with the next frame 
of the video input signal. 
15 In the video decoder 32, the compressed data stream 

39 is received by a buffer 42. The tokens are separated 
from the Huffman encoded qindex levels. The Huffman 
encoded qindex levels are supplied to a Huffman decoder 
43, the output of which is supplied to an inverse 
2 0 quantizer 44. The output of the inverse quantizer 44 is 
written into old frame store 40 under the control of the 
comparison tree decoder 45. Comparison tree decoder 45 
determines what is written into the old frame store 40, 
depending in part on the tokens received from buffer 42 . 
25 Once a new frame of transformed data values is present in 
old frame store 40, an inverse wavelet transform 46 
inverse transforms that frame of transformed data values 
into a corresponding video output signal. To prevent the 
inverse wavelet transform 46 from overwriting and 
30 therefore corrupting the contents of old frame store 40 
when it reconstructs data values corresponding to the 
original new frame data values, an intermediate frame 
store 47 is maintained. 

The octave one HHHG, HHGH, HHGG, and HHHH from Figure 
35 25 are read from the old frame store 40 by the inverse 
wavelet transform 4 6 to perform the octave 1 inverse 
transform as described above. However, the resulting 
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octave 0 HH sub-band, output from the inverse wavelet 
tranform 46 is now written to the intermediate frame store 
47, so as not to corrupt the old frame store 40. For the 
octave 0 inverse wavelet transform, the HG, GH, and GG 
5 sub-bands are read from the old frame store 40, and the HH 
sub-band is read from the intermediate frame store 47, to 
complete the inverse wavelet transform. 

When the second frame of compressed video data 39 is 
received by the video decoder 32, the tokens received by 
10 the comparison tree decoder 45 are related to the contents 
of the previous frame of video information contained in 
old frame store 40, Accordingly, the video decoder 32 can 
reconstruct the latest frame of video data using the 
contents of the frame store 40 and the data values encoded 
15 in the compressed data stream 39. This is possible 
because the compressed data stream contains all the 
information necessary for the video decoder 32 to follow 
the same traversal of the tree of the decomposition that 
the encoder used to traverse the tree in the generation of 
20 the compressed data stream. The video decoder 32 

therefore works in lock step with the video encoder 31. 
Both the encoder 31 and the decoder 32 maintain the same 
mode at a corresponding location in the tree. When the 
encoder 31 determines a new mode, it incorporates into the 
25 compressed data stream 39 a corresponding token, which the 
video decoder 32 uses to assume that new mode. 

Figure 37 illustrates the modes of operation of one 
possible embodiment of the present invention. To explain 
the operation of the video encoder 31 and the video 
30 decoder 32, an example is provided. The initial frame of 
the video sequence is processed by the video encoder 31 in 
still mode. Still mode has three sub-modes: STILL f 
VOID_STILL, and LPF_STILL. The low pass two-by-two blocks 
of data values of the decomposition cause the comparison 
3 5 tree encoder 3 6 of video encoder 31 to enter the LPF_STILL 
sub-mode. In this sub-mode, the four data values of the 
two-by-two block are quantized but are not Huffman 
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encoded. Similarly, no token is generated. The 
successive lew pass component two-by-two blocks of data 
values are successively quantized and output into the 
compressed data stream 39. 
5 Next, the lowest frequency octave of one of the sub- 

bands is processed by the comparison tree encoder 36. 
This two-by-two block of data values corresponds with 
block HHHG illustrated in Figure 25. The four data values 
of this two-by-two block are tested against the threshold 
10 limit to determine if it is "interesting". If the 

two-by-two block HHHG is interesting, then a single bit 
token 1 is generated, as illustrated in Figure 37 , the 
mode of the comparison tree encoder remains in STILL mode, 
and the four data values of the two-by-two block HHHG are 
15 successively quantized and encoded and output into the 
compressed data stream 39. 

For the purposes of this example, block HHHG is 
assumed to be interesting. The tree structure of Figure 
25 is therefore ascended to octave 0 two-by-two block 
20 HG#1. Because the comparison tree encoder 31 remains in 
the STILL mode, this block is encoded in the STILL mode. 
The four data values of block HG/1 are tested to determine 
whether or not they are interesting. This sequence of 
testing the successive blocks of the tree structure is 
25 repeated as described above. 

After the traversal of the four octave 0 sub-blocks 
HG#l, HG#2, HG/3 and HG#4 , the comparison tree encoder 3 6 
proceeds in the tree structure to the two-by-two block of 
data values in octave 1, block HHGH. For purposes of this 
30 example, this two-by-two is non-interesting. After the 
comparison tree encoder 3 6 reads the four data values r the 
result of the threshold test indicates a non-interesting 
two-by-two block. As illustrated in Figure 37, the 
encoder 31 which is in the still mode now generates a 
35 single bit token 0 and the comparison tree encoder 36 
enters the VOID_STILL sub-mode. Although no additional 
information is output into the compressed data stream 39, 
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the comparison tree encoder 36 proceeds to write O's into 
the four locations of the tvo-by-tvo block HHGH, as well 
as all the locations of the two-by-two blocks in the tree 
above the non-interesting two-by-two block HHGH. In the 
5 example of Figure 25, the comparison tree encoder 36 
writes O's into all the addresses of blocks HHGH, GH#1, 
GH02, GH#3 and GH#4. This zeroing is performed because 
the video decoder 32 will not be receiving the data values 
corresponding to that tree. Rather, the video decoder 32 
10 will be receiving only a non-interesting token, a single 
bit 0. The video decoder 32 will therefore write zeros 
into frame store 4 0 in the remainder of the corresponding 
tree. In order to make sure that both the video encoder 
31 and the video decoder 32 have exactly the same old 
15 frame 3 5 and 40, the video encoder too must zero out those 
non-interesting blocks. 

After the first frame of video data has been encoded 
and sent in STILL mode, the next frame of video data is 
processed by the video encoder 31. By default, the 
20 encoder now enters SEND mode. For lowpass frequency 

component two-by-two blocks, the video encoder 31 enters 
the LPF_SEND mode as illustrated in Figure 37. The 
encoding of such a lowpass component two-by-two block 
corresponds with the encoding of two-by-two block HHHH in 
25 Figure 25. However, now the comparison tree encoder 36 
has both a new frame in frame store 34 as well as an old 
frame in frame store 35. Accordingly, the comparison tree 
encoder 36 determines the arithmetic difference of the 
respective four data values in the new frame from the four 
30 data values in the old frame at the corresponding position 
and compares the sum of those differences with a compare 
threshold. The compare threshold, compare, is calculated 
from a base compare threshold "Bcompare" as in the case of 
the previous threshold which determines which blocks are 
35 interesting, similar to equations 60 and 61. If the sum 
of the differences is less than the compare threshold, 
then the video encoder 31 sends a single bit token 0 and 



WO 94/23385 PCT/GB94/0W77 

- 71 - 

remains in the LPF_SEND mode, as illustrated in Figure 37. 
The video encoder 31 does not transmit any data values 
corresponding to the lowpass frequency component 
two-by-two block. 
5 If, on the other hand, the sum of the arithmetic 

differences exceeds the compare threshold, then a single 
bit token 1 is generated, as illustrated in Figure 37. m 
this case, the video encoder 31 sends the arithmetic 
differences of each of the successive four data values of 
10 the new frame versus the old frame to the quantizer 37 and 
then to the Huffman encoder 38. The arithmetic 
differences are encoded and sent rather than sending the 
actual data values because this results in fewer bits due 
to the fact that the two blocks in the new and old frames 
15 are quite similar under normal circumstances. 

When the video encoder 31 proceeds to encode the 
octave 1 sub-band HHHG, as illustrated in Figure 25, the 
video encoder 31 enters the SEND mode, as illustrated in 
Figure 37. In this mode, the comparison tree encoder 3 6 
20 compares the data values of the new two-by-two block with 
the data values of the old two-by-two block and performs a 
series of arithmetic operations to generate a series of 
flags, as illustrated in Figure 38. Based on these flags, 
the video encoder 31 generates a 2 -bit token and enters 
25 one of four new modes for that two-by-two block. If, for 
example, the two-by-two block HHHG in Figure 25 is 
received by the video encoder 31, then flags oztlag,. 
nzflag, nev_z, notlag, motion, origin, and nojs are 
determined. The values of these flags are determined as: 



i % 

30 nz « |new[x][y]| (equ. 62) 

JT-0 y-0 
1 1 

no - |nev[x][y]- old[x][y]| (equ, 63) 

1 1 

oz - |old[x][y]| (equ. 64) 

jr»0 y«0 
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nzflag = nz < limit 
noflag no < compare 
origin = nz < no 

motion = ((nz + oz) « oct) < no 
5 nev_z = |new[x][y]| <qstep , 0 < x, y, < i 

no _z = |new[x](y] - old [x][y]|< qstep, 0<x,y<l 
ozflag - {old(x][y] ■ 0; for all 0 <x, y<i> 

Based on the values of these flags, the new mode for 
10 the two-by-two block HHHG is determined, from Figure 38. 

If the new mode is determined to be the SEND mode, 
the 2 -bit token 11 is sent as indicated in Figure 37. The 
arithmetic differences of the corresponding four data 
values are determined, quantized, Huffman encoded, and 
15 sent into the compressed data stream 39 • 

In the case that the flags indicate the new mode is 
STILL_SEND, then the 2 -bit token 01 is sent and the new 
four data values of the two-by-two block are quantized, 
Huffman encoded, and sent. Once having entered the 
20 STILL_SEND mode, the video encoder 31 remains in the 
STILL_SEND mode until the end of the tree has been 
reached. In this STILL_SEND mode, a single bit token of 
either 1 or 0 precedes the encoding of each block of data 
values. When the VOID mode is entered from STILL_SEND 
2 5 mode, the video encoder 31 generates a single bit 0 token, 
then places zeros in the corresponding addresses for that 
two-by-two block, and then proceeds to place zeros in the 
addresses of data values of the two-by-two blocks in the 
tree above. 

30 In the event that the flags indicate that the video 

encoder 31 enters the VOID mode from SEND mode, a 2 -bit 
token 10 is generated and the four data values of that 
two-by-two block are replaced with zeros. The VOID mode 
also results in the video encoder 31 placing zeros in all 

35 addresses of all data values of two-by-two blocks in the 
tree above. 

In the case that the flags indicate that there is no 



(equ. 65) 
(equ. 66) 
(equ. 67) 
(equ. 68) 
(equ. 69) 
(equ. 70) 
(equ. 71) 
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additional information in the tree being presently 
encoded, namely, the new and the old trees are 
substantially the' same, then a 2-bit token of 00 is 
generated and the video encoder 31 proceeds to the next 
5 tree in the decomposition. 

In general, when the video encoder 31 enters VOID 
mode, the video encoder will remain in VOID mode until it 
determines that the old block already contains four zero 
data values. In this case, there is no reason to continue 
10 in VOID mode writing zeros into that two-by-two block or 
the remainder of the blocks in the tree above because it 
is guaranteed that the old tree already contains zeros in 
these blocks. This is true because the old tree in frame 
store 35 has previously been encoded through the inverse 
15 quantizer 41. 

Because the video decoder 32 is aware of the tree 
structure of the decomposition, and because the video 
encoder 31 communicates with the video decoder 32 using 
tokens, the video decoder 32 is directed through the tree 
20 structure in the same manner that the video encoder 31 
traverses the tree structure in generating the compressed 
data stream 39. In this way the video decoder 32 writes 
the appropriate data values from the decompressed data 
stream 3 9 into the corresponding positions of the old data 
25 frame 40. The only flag needed by the video decoder 32 is 
the ozflag, which the video decoder obtains by reading the 
contents of old frame store 40. 

RATE CONTROL 
All transmission media and storage media have a 
3 0 maximum bandwidth at which they can accept data. This 
bandwidth can be denoted in terms of bits per second. A 
standard rate ISDN channel digital telephone line has, for 
example, a bandwidth of 64 kbits/sec. When compressing a 
sequence of images in a video sequence , depending upon the 
3 5 amount of compression used to compress the images, there 
may be a relatively high number of bits per second 
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generated. This number of bits per second Day in some 
instances exceed the maximum bandwidth of the transmission 
media or storage device. It is therefore necessary to 
reduce the bits per second generated to insure that the 
5 maximum bandwidth of the transmission media or storage 
device is not exceeded. 

One way of regulating the number of bits per second 
introduced into the transmission media or storage device 
involves the use of a buffer. Frames having a high number 
10 of bits are stored in the frame buffer, along with frames 
having a low number of bits, whereas the number of bits 
per second passing out of the buffer and into the 
transmission media or storage device is maintained at a 
relatively constant number. If the buffer is sufficiently 
15 large, then it is possible to always achieve the desired 
bit rate as long as the overall average of bits per second 
being input into the buffer over time is the sane or less 
than the maximum bit rate being output from the buffer to 
the transmission media or storage device. 
20 There is, however, a problem associated with large 

buffers in video telephony. For a large buffer, there is 
a significant time delay between the time a frame of video 
data is input into the buffer and time when this frame is 
output from the video buffer and into the transmission 
25 media or storage device. In the case of video telephony, 
large buffers may result in large time delays between the 
time when one user begins to speak and the time when 
another user begins to hear that speech. This time delay, 
called latency, is undesirable. For this reason, buffer 
30 size is specified in the standard H.261 for video 
telephony. 

In accordance with one embodiment of the present 
invention, a rate control mechanism is provided which 
varies the number of bits generated per frame, on a frame 
35 by frame basis. Due to the tree encoding structure 
described above, the number of bits output for a given 
frame is dependent upon the number of trees ascended in 
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the tree encoding process. The decisions of whether or 
not to ascend a tree are made in the lowest high frequency 
octaves of the tree structure. As can be seen from Figure 
25, there are relatively few number of blocks in the 
5 lowest frequency of the sub-bands, as compared to the 

number of blocks higher up in the sub- band trees. Given a 
particular two-by-two block in the tree structure, it is 
possible to decrease the value of Q in the equation for 
the threshold limit until that particular block is 

10 determined to be "interesting". Accordingly, a particular 
0 is determined at which that particular block becomes 
interesting. This process can be done for each block in 
the lowest frequency HG, GH and GG sub-bands.. In this 
way, a histogram is generated indicating a number of 

IS two-by-two blocks in the lowest frequency of the three 
sub-bands which become interesting at each particular 
value of Q. 

From this histogram, a relationship is developed of 
the total number of two-by-two blocks in the lowest 

20 frequency of the three sub- bands which are interesting for 
a given value of 0. Assuming that the number of blocks in 
the lowest frequency octave of the three sub-bands which 
are interesting for a given value of Q is representative 
of the number of bits which will be generated when the 

25 tree is ascended using that given value of Q, it is 

possible to determine the value of Q at which a desired 
number of bits will be generated when that frame is coded 
with that value of Q. Furthermore, the greater the 
threshold is exceeded, the more bits may be needed to 

3 0 encode that tree. It is therefore possible to weight by Q 
the number of blocks which are interesting for a given 
value of Q. Finally, the Q values so derived should be 
averaged between frames to smooth out fluctuations. 

The encoder model RM8 of the CCITT Recommendation 

3 5 H.2 61 is based on the DCT and has the following 

disadvantages. The rate control method used by RM8 is a 
linear feedback technique. Buffer fullness is 
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proportional to Q. The value of Q must be adjusted after 
every group of blocks (GOB) to avoid overflow or underflow 
effects. This means that parts of the image are 
transmitted at a different level quality from other parts. 
5 During parts of the image where little change occurs, Q 
drops which can result in uninteresting areas being coded 
very accurately. The objects of interest are, however, 
usually the moving ones. Conversely, during the coding of 
areas of high activity, Q rises creating large errors in 
10 moving areas. When this is combined with a block based 
transform, the errors can become visually annoying. 

The method of rate control described in connection 
with one embodiment of the present invention uses one 
value of Q for the whole frame. The value of Q is only 
15 adjusted between frames. All parts of an image are 
therefore encoded with the same value of 0. Moreover, 
because the tree structure allows a relatively few number 
of blocks to be tested to determine an estimate of the 
number of bits generated for a given frame, more 
20 intelligent methods of varying Q to achieve an overall 
desired bit rate are possible than are possible with 
conventional compression/decompression techniques. 

TREE BASED MOTION ESTIMATION 
Figure 39 represents a black box l on a white 
2 5 background 2. Figure 4 0 represents the same black box 1 
on the same white background 2 moved to the right so that 
it occupies a different location. If these two frames of 
Figures 39 and 4 0 are encoded according to the above 
described method, there will be a tree in the wavelet 
30 decomposition which corresponds with the white-to-black 
edge denoted 3 in Figure 39. Similarly, there will be 
another tree in the wavelet decomposition of the image of 
Figure 40 which represents the white-to-black edge 3' the 
wavelet decomposition of the image of Figure 40. All of 
35 the data values corresponding to these two trees will be 
determined to be "interesting" because edges result in 
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interesting data values in all octaves of the 
decomposition. Moreover, due to the movement of the 
corresponding edge of black box 1, all the data values of 
the edges of both of these two trees will be encoded as 
5 interesting data values in the resulting compressed data 
stream. The method described above therefore does not 
take into account that it is the same data values 
representing the same white-to-black edge which is present 
in both images but which is just located at a different 
10 location. 

Figure 41 ia...* one dimensional representation of an 
edge. The corresponding low path component data values 
are not illustrated in Figure 41. Data values 4, 5, 6, 7 , 
8, and 9 represent the "interesting- data values of Figure 

15 41 whereas the other data values have low data values 
which makes those blocks "non-interesting", in the 
representation of Figure 41, data values 4 and 5 are 
considered a single two data value block. Similarly, 
blocks 6 and 7 are considered a single block and blocks 8 

20 and 9 are considered a single block. Figure 41, although 
it is a one dimensional representation for ease of 
illustration, represents the edge 3 of the frame of 
Figure 39. 

Figure 42 represents the edge 3' shown in Figure 40. 
25 Figure 42 indicates that the edge of black box l has moved 
in location due to the fact that the values 19 and 21 
which in Figure 41 were in the two data value block 8 and 
9 are located in Figure 42 in the two data value block 10 
and 11. In the encoding of Figure 42, rather than 
30 encoding and sending into the compressed data stream the 
values 19 and 21, a control code is generated which 
indicates the new locations of the two values. Although 
numerous control codes are possible, only one embodiment 
is described here. 
35 When the two data value block 10 and 11 is tested to 

determine whether it is interesting or not, the block 
tests to be interesting. The neighboring blocks in the 



WO 94/23385 



PCT/GB94/00677 



old frame are, however, also tested to determine whether 
the same values are present. In this case, the values 19 
and 21 are determined to have moved one two data value 
block to the right. An "interesting with motion" token is 
5 therefore generated rather than a simple "interesting" 
token. A single bit l is then sent indicating that the 
edge represented by values 19 and 21 has moved to the 
right. Had the edge moved to the left, a control code of 
0 would have been sent indicating that the edge 
10 represented by values 19 and 21 moved one location to the 
left. Accordingly, in the encoding of Figure 42, an 
"interesting with motion" token is generated followed by a 
single control code l. The interesting values 19 and 21 
therefore need not be included in the compressed data 
15 stream. The video decoder receiving this "interesting 
with motion" token and this control code l can simply copy 
the interesting values 19 and 21 from the old frame into 
the indicated new location for these values in the new 
frame obviating the need for the video encoder to encode 
20 and transmit the actual interesting data values 

themselves. The same token and control codes can be sent 
for the two data values corresponding to a block in. any 
one of the octaves 0, 1 or 2. 

Figure 4 3 represents the motion of the edge 3 of 
25 Figure 39 to a new location which is farther removed than 
is the new location of black box l shown in Figuxe 40. 
Accordingly, it is seen that the values 20 and 21 are 
located to the right at the two data value block 12 and 
13. In the encoding of this two data value block 12 and 
30 13 a token indicating "interesting with motion" is 
generated. Following that token, a control code 1 is 
generated indicating motion to the right. The video 
encoder therefore need not encode the data values 20 and 
21 but merely needs to generate the interesting with 
3 5 motion token followed by the motion to the right control 
code. When the video encoder proceeds to the two data 
values block 14 and 15, the video encoder need not send 
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the "interesting with motion" token but rather only sends 
the left control code 0. Similarly, when the video 
encoder proceeds to encode the two data value block 16 and 
17, the video encoder only sends the left control code o. 
5 The control codes for octaves 0 and 1 do not denote motion 
per se but rather denote left or right location above a 
lower frequency interesting block of the moving edge. 
This results in the video encoder not having to encode any 
of the actual data values representing the moved edge in 
10 the decomposition of Figure 43. 

The one dimensional illustration of Figures 41, 42 
and 43 is presented for ease of illustration and 
explanation. It is to be understood, however, that this 
method of indicating edge motion is used in conjunction 
15 with the above described two dimensional wavelet 
decomposition such as the two dimensional wavelet 
decomposition illustrated in Figure 25. The video encoder 
searches for movement of the data values representing an 
edge only by searching the nearest neighboring blocks of 
20 data values in the old frame. This method can be used to 
search many neighbors or a few neighbors depending on the 
application. The counter scheme described in connection 
with Figures 27 and 28 can be used to determine the 
locations of those neighboring blocks. Although the edge 
25 motion illustrated in connection with Figures 41, 42, and 
43 shows the very same data values being moved in the tree 
structure of the decomposition, it is to be understood 
that in practice the values of the data values 
representing the same edge may change slightly with the 
3 0 movement of the edge. The video encoder takes this into 
account by judging corresponding data values using a 
motion data value threshold to determine if corresponding 
data values in fact do represent the same edge. By 
indicating edge motion and not sending the edge data 
3 5 values themselves it is possible to both increase the 
compression and also improve the quality of the 
decompressed image. 
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SIX COEFFICIENT QUASI -DAUBECHIES FILTERS 
The Daubechies six coefficient filters are defined by the 
six low pass filter coefficients, listed in the table 
below to 8 decimal places. The coefficients are also 
5 defined in terms of four constants, a, (2, 7 and e, where a 
= 0.10588942, 0 = -0.54609641, y ■ 2.4254972 
and € = 3.0059769. 





Daubechies 
coefficients 


Alternative 
representation 


Normalized 
coefficients 


Converted 
Coefficients 


a 


0. 33267055 


1/e 


0.2352336 


30 
128 


b 


0.80689151 




0.57055846 


73 
128 


c 


0.45987750 


-/5(Q+7)/€ 


0.3251825 


41 
128 


-d 


-0.13501102 


0(1 " oy)/e 


-0.095467208 


-12 
128 


-e 


-0.08544127 


-ay/c 


-0.060416101 


-7 
128 


f 


0.03522629 


a/e 


0.024908749 


3 
128 



Table 4 

15 The coefficients (a, b, c, -d, -e, f) sum to . The 
normalized coefficients sum to 1, which gives the filter 
the property of unity gain, which in terms of the 
alternative representation is equivalent to a change in 
the value of € to 4.2510934. These values can be 

20 approximated to any given precision by a set of fractions. 
In the example shown above, each of the normalized values 
has been multiplied by 128 and rounded appropriately, thus 
the coefficient a has been converted to -2£- . Filtering 
is therefore possible using integer multiplications rather 

25 than floating point arithmetic. This greatly reduces 
implementation cost in terms of digital hardware gate 
count and computer software speed. The following 
equations show a single step in the filtering process, the 
outputs H and G being the low and high pass outputs, 

30 respectively: 

H 1 =aD 0 +bD 1 +cD 2 -dD 3 -eD 4 +fD 5 (equ, 72) 
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G,=-fD 0 -eD 1 +dD 2 +cD 3 -bD 4 +aD 3 (equ. 73) 

H, and G x are calculated as follows. Each data value D 
is multiplied by the relevant integer numerator (30, 73, 
41, 12, 7, 3) and summed as shown. The values of H and G 
5 are found by dividing the summations by the constant 128. 
Because 128 is an integer power of 2, the division 
operation requires little digital hardware to implement and 
only simple arithmetic shift operations to implement in 
software. The filters H and G are quasi-perfect 
10 reconstruction filters: 

a+b+c-d-e+f=l (equ. 74) 

-f-e+d+c-b+a»0 (equ. 75) 

a+c-e»-| (equ. 76) 

f-d+b=-| (equ. 77) 

15 Equation 74 guarantees unity gain. Equation 75 

guarantees that the high pass filter will generate zero for 
a constant input signal. Equations 76 and 77 guarantee 
that an original signal once transferred can be 
reconstructed exactly. 
20 The following equations show a single step in the 

inverse transformation: 

D 2 -2(-eH o -bG 0 +cH,+dG,+aH a -fG 2 ) (equ. 78) 

D 3 =2(fH 0 +aC 0 -dH l +cG l +bH 2 -eG 2 ) (equ. 79) 

As for the forward filtering process, the interleaved 
25 H and C data stream is multiplied by the relevant integer 
numerator and summed as shown. The output D data values 
are found by dividing the summations by the constant 64, 
which is also an integer power of 2. 

To calculate the first and last H and G values, the 
30 filter equations must be altered such that values outside 
the boundaries of the data stream are not required. For 
example, if H 0 is to be calcualted using the six coefficient 
filter, the values D., and D. 7 would be required. Because 
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these values are not defined, a different filter is used at 
the beginning and end of the data stream. The new filters 
are determined such that the reconstruction process for the 
first and last two data values is possible. The following 
5 pair of equations show the filter used to calculate the 
first H and G values: 

Ho^cDo-dDj-eD^fD, ( e qu. 80) 

G 0 =dD 0 +cD t -bD 2 +aDj ( €qu m 8 x j 

The last H and G values are calculated with: 
10 H 3 =aD s +bD,+cD A -dD B ( Ggu . 82 ) 

G3-fD,-eD 9 +dD A +cD B (equ. 83) 

In this case, these equations are equivalent to using 
the non-boundary equations with data values outside the 
data stream being equal to zero. The following inverse 
15 transform boundary filters are used to reconstruct the 
first two and last two data values: 

D 0 *2((c-±)H,+ (d+^)G Q +aH x -fG 1 ) (equ. 84) 

D^2((±-d)H^(c-^)G^bH r eG x ) (equ. 85) 

D A ~2{-eH r bGs(c-£)H % +(d-±)G 9 ) (equ. 86) 

D B *2(£H A +aG r (d+±)H z +(c-£)G l ) (equ. 87) 



INCREASING SOFTWARE DECOMPRESSION SPEED 
A system is desired for compressing and decompressing 
video using dedicated digital hardware to compress and 
20 using software to decompress. For example, in a video mail 
application one user uses a hardware compression expansion 
card for an IBM PC personal computer coupled to a video 
camera to record a video message in the. form of a video 
message file. This compressed video message file is then 
25 transmitted via electronic mail over a network such as a 
hardwired network of an office building. A recipient user 
receives the compressed video message file as he/she would 
receive a normal mail file and then uses the software to 
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decompress the compressed video message file to retrieve 
the video mail. The video mail may be displayed on the 
monitor of the recipient's personal computer. It is 
desirable to be able to decompress in software because 
5 decompressing in software frees multiple recipients from 
purchasing relatively expensive hardware. Software for 
performing the decompression may, for example, be 
distributed free of charge to reduce the cost of the 
composite system. 
10 in one prior art system, the Intel Indeo video 

compression system, a hardware compression expansion card 
compresses video and a software package is usable to 
decompress the compressed video. This system, however, 
only achieves a small compression ratio. Accordingly, 
15 video picture quality will not be able to be improved as 
standard personal computers increase in computing power 
and/ or video bandwidth. 

The specification above discloses a method and 
apparatus for compressing and decompressing video. The 
20 software decompression implementation written in the 
programming language C disclosed in Appendix A only 
decompresses at a few frames per second on a standard 
personal computer at the present date. A method capable of 
implementation in software which realizes faster 
25 decompression is therefore desirable. 

A method for decompressing video described above is 
therefore modified to increase software execution speed. 
Although the b=19/32, a-11/32, c-5/32 and d«3/32 
coefficients used to realize the high and low pass forward 
30 transform perfect reconstruction digital filters are used 
by dedicated hardware to compress in accordance with an 
above described method, the coefficients b=5/8, a=3/8, 
c-l/8 and d=l/8 are used to decompress in software on a 
digital computer* The coefficients are determined as shown 
35 in the table below. 
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3 = £ -3415 (8) = 2.732 = 2 

8 

b = = -5915(8) = 4.732 = I 

8 

c 8 ^~ * -1585 (8) - 1.268 = 1 
b 8 



~1 +J3 

d = (T— = -0915 (8) = 0.732 = 1 

8 8 

5 Table 5 



An even start inverse transform digital filter in 
accordance with the present embodiment is: 

D o - 4[(b-a)Ho + (c-d)GU (equ. 88) 

where, for example, D 0 is a first inverse transformed data 
10 value indicative of a corresponding first data value of a 

row of the original image, and where Ho and G 0 are first low 

and high pass component transformed data values of a row of 

a sub-band decomposition. 

An odd end inverse transform digital filter in 
15 accordance with the present embodiment is: 

Ds - 4[(c+d)H, - (a+b)G 3 ] (equ . 89) 

where, for example, D. is a last inverse transformed data 
value indicative of a corresponding last data value of a 
row of the original image, and where H, and G, are last low 
20 and high pass component transformed data values of a row of 
a sub-band decomposition. 

An odd interleaved inverse transform digital filter in 
accordance with the present embodiment is: 

« iH(x-l)-!C(x-l, + 2H(x) + iG(x) (equ . 90J 

25 An even interleaved inverse transform digital filter 

in accordance with the present embodiment is: 

*i§5L = -iH(x-l) + 2G(x-l) + iH(x) + |C(x) (equ . 91) 

As indicated by equations 90 and 91, the odd and even 
• interleaved inverse transform digital filters operable on 
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the same H and G values of the sub-band decomposition but 
generate the odd and even inverse transformed data values 
in a row between the even start and odd end filters of 
equations 88 and 89. 
5 Using the above even start, odd end, odd interleaved 

and even interleaved inverse transform digital filters, a 
frame rate of approximately 15 frames/second is realizable 
executing on a Macintosh Quadra personal computer having a 
6804 0 microprocessor. Digital filters using the 
10 coefficients b=5/8, a»3/8, c=l/8 and d=l/8 may also be 
realized in dedicated digital hardware to reduce the cost 
of a dedicated hardware implementation where a slightly 
lower compression ratio is acceptable. 

To further increase software decompression speed when 
15 decompressing video on a digital computer, only two octaves 
of inverse transform are performed on video which was 
previously compressed using three octaves of forward 
transform. This results in the low pass component of the 
octave 0 decomposition. The low pass component of the 
20 octave o decomposition is a non-aliased high quality 
quarter size decimated version of the original image. 
Rather than performing octave 0 of inverse transform, 
horizontal linear interpolation is used to expand each row 
of data values of the low pass component of the octave 0 
25 decomposition into twice the number of data values. To 
expand the number of rows, each row of interpolated data 
values is replicated once so that the total number of rows 
is doubled. In. some embodiments, interpolation techniques 
other than linear interpolation are used to improve image 
30 quality. For example, spline interpolation or polynomial 
interpolation may be used. 

To further increase software execution speed when 
decompressing video, luminance data values are decompressed 
using the digital filters of equations 88, 89, 90 and 91. 
35 The chrominance data values, on the other hand, are 

decompressed using even and odd interleaved reconstruction 
filters having a fewer number of coefficients than four. 
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In one embodiments, two coefficient odd interleaved Haar 
and even interleaved Haar filters are used. The even 
interleaved Haar reconstruction filter is: 

D 0 = (H 0 + G 0 ) (equ. 92) 

5 The odd interleaved Haar reconstruction filter is: 

D| = (Ho - G 0 ) (equ. 93) 

Because the above Haar filters each only have two 
coefficients, there is no boundary problem as is addressed 
in connection with an above-described method. Accordingly, 
10 another start inverse transform digital filter and another 
end inverse transform digital filter are not used. 

To increase software execution speed still further 
when decompressing video, variable- length SEND and 
STILL_SEND tokens are used. Data values are encoded using 
15 a Huffman code as disclosed above whereas tokens are 
generated in variable-length form and appear in this 
variable-length form in the compressed data stream. This 
allows decompression to be performed without first 
calculating flags. 
20 Figure 44 shows variable-length tokens used for 

encoding and decoding in accordance with some embodiments 
of the present invention. Because transitions from SEND 
mode to STOP mode or from STILL_SEND mode to STOP mode 
occur most frequently of the transitions indicated in 
25 Figure 44, the corresponding tokens consist of only one 
bit. 

In general, if an area changes from white to black in 
two consecutive frames of a video sequence and if the 
encoder is in LPF_SEND mode, then the difference between 
30 the corresponding data values after quantization will be 
much larger than 37. 37 is the maximum number encodable 
using the specific Huffman code set forth in connection 
with an above-described method. Because such a large 
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change in data value cannot be encoded, an artifact will 
be generated in the decompressed image for any change in 
quantized data values exceeding 37. Accordingly, the 
Huffman code in the table below is used in accordance with 
5 one embodiment of the present invention. 



HUFFMAN CODE 


gindex 


0 


0 


lsl 


±1 


lsOl 


±2 


1S001 


±3 


1S0001 


u 


1S00001 


±5 


laOOOOOl 


±6 | 


1S0000001 


±7 | 


lsOOOOOOO (|gindex|-8) 


±8 . . ±135 I 



Table 6 



In Table 6 above, the value (| gindex | - 8) is seven bits 
in length. The s in Table 6 above is a sign bit. 
This embodiment is not limited to video mail 

20 applications and is not limited to systems using dedicated 
hardware to compress and software executing on a digital 
computer to decompress. Digital circuitry of a general 
purpose digital computer having a microprocessor may be 
used to decode and inverse transform a compressed image 

25 data stream. The coefficients 5/8, 3/8, 1/8 and 1/8 

independent of sign may be the four coefficients of four 
coefficient high and low pass forward transform perfect 
reconstruction digital filters used to transform image 
data values into a sub-band decomposition. 



WO 94/23385 



PCT/GB94/00677 



- 88 - 

Although the present invention has been described by 
way of the above described specific embodiments , it will be 
understood that certain adaptations, modifications, 
rearrangements and combinations of various features of the 
5 specific embodiments may be practiced without departing 
from the scope of the invention. Filters other than the 
four coefficient quasi-Daubechies filters can be used. In 
some embodiments, six coefficient quasi-Daubechies filters 
are used. Embodiments of this invention may, for example, 

10 be practiced using a one-dimensional tree structure, a two- 
dimensional tree structure, or a three-dimensional tree 
structure. Rather than testing whether or not a two-by-two 
block of data values is interesting, blocks of other sizes 
may be used. Three-by- three blocks of data values may, for 

15 example, be tested. Blocks of different sizes may be used 
in different octaves of a decomposition. In certain 
embodiments, there are different types of interesting 
blocks. The use of tokens in combination with use of a 
tree structure of a decomposition to reduce the number of 

2 0 data values encoded may be extended to include other tokens 
having other meanings. The "interesting with motion" token 
is but one example. Tree structures may be used in 
numerous ways to estimate the activity of a frame for rate 
control purposes. Numerous boundary filters, thresholds, 

2 5 encoder and decoder modes, token schemes, tree traversing 

address generators, quantization schemes, Huffman-like 
codes, and rate control schemes will be apparent from the 
specific embodiments. The above-described specific 
embodiments are therefore described for instructional 

3 0 purposes only and are not intended to limit the invention 

as set forth in the appended claims. 
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source/Bits. c 



/• 

Reading and writing bits from a file 

*/ 

^include "../include/xwave.b" 
^include ".. /include/Bits, h" 

Bits bopen(name.mode) 

String name, mode; 

{ 

Bits bits = (Bits)MALLOC(sizeof(BitsRec)); 

if((bits- > fp=fopen(name,mode))« = (FIL£*)0)Eprintf("Failed to open binary 
file\n"); /'change*/ 

bits- > bufsize =0; /*new»/ 

bits- > buf = (unsigned char)0; /'new*/ 

return(bits); 

} 

void bclose(bits) 
Bits bits; 



{ 

if(fclose(bits->fp)!=0) Eprintf("Failed to close binary file\n"); /"was: 
fclose(bits->fp)V 
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XiFrcc(bits); 

} 

void bread(bytes,num,bits) 

unsigned char "bytes; 
int num; 
Bits bits; 

{ 

int byte-O, bit=0,pull.b; 

bytes [byte] =0; 
while(num>0) { 

if (bits->bufsize = =0) { 

pull = fgetc(bits- > fp); 

if(pull= = EOF) 

{ 

/*printf('EOF\n"); Previously didn't check for 
EOF.bits- > buf = (unsigned char)fgetc(bits- > fp)*/ 

for(b = byte + 1 ;b < num/8 + 1 ; b + + ) 
byteslb]= (unsigned char)0; 

return; 
} 

bits- > buf = (unsigned char)pull; 
bits->bufsize=8; 

} 

bytesfbyte] =((l&bits- > buf)! =0)?bytes[byte] | (1< < bit):bytesfbyte]& - (1< < bit); 

if (bit ==7) { bit=0; byte+ + ; bytes [byte] =0; } /• was bit ==8 •/ 

else bit++; 

bits- > buf = bits- > buf > > 1 ; 
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biis-> bufsizc-; 
num--; 

} 

} 

void bwrite(bytes, num, bits) 

unsigned char "bytes; 
int num; 
Bits bits; 



int byte=0, bit=0; 
unsigned char xfer; 



while(num > 0) { 

if (bit==0) { 

xfer = bytes [byte + + ] ; 
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source/Color.c 
/♦ 

* Color routines 
*/ 

^include "../include/xwave.h" 
#define GAMMA 1.0/2.2 

int 

VisuaJClass[6] = {PseudoColor,DirectColorJnjeColor,SiaucColor.GrayScale,StaticGray}; 

/* Function Name: Range 

* Description: Range convert for RGB/YUV calculations 

* Arguments: old_x - old value (O..old_r-1) 

* old_r - old range <new_r 

* new_r - new range 

* Returns: old_x scaled up to new range 
•/ 

int Range(old_x,old_r,new_r) 

int oldjc, old_r, new_r; 

{ 

rcturn((old_x*new_r)/oId_r); 

} 

7* Function Name: Gamma 

* Description: Range convert with Gamma correction for RGB/YUV calculations 

* Arguments: as Range + 

* factor - gamma correction factor 
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old_x gamma corrected and scaJed up to new range 

int Gamma(old_x,old_r.newj\ factor) 

int old_x, oldj\ new_r; 
double factor; 

{ 

return((int)((double)new_r*pow((doubIe)old - x/(double)old_r, factor))); 

} 

/* Function Name: Dither 

* Description: Range convert with dithering for RGB/YUV calculations 

* Arguments: levels - output range (0..1evels-l) 

* pixel - pixel value (0..1 < <8+preciskm-l) 

* x f y - dither location 

* precision - pixel range (0..K <8+precision-l) 

* Returns: dithered value (0..1cvels-l) 
•/ 

int Dither(level$,pixeKx f y f precision) 

int pixel, levels, x, y f precision; 

{ 

int bits=8+precision« 

pixlev=pixel*Ievels, 

value = (pixlev> > bits) + ((pixie v-(pixlev&(-l< < bits))) > > precision > global- >dither[x 
&15][y&15]?l:0); 



* Returns: 
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return( value > = levels?levels- 1 rvalue); 

} 

/* Function Name: ColCvt 

* Description: Converts between RGB and YUV triples 

* Arguments: sic - source triple 

* dst - destination triple 

* rgb_yuv - convert direction RGB- > YUV True 

* max - range of data (max- 1.. -max) 

* Returns: alters dst. 
*/ 

void ColCvt(src,dst,rgb_yuv,max) 

short src[3], dst[3]; 
Boolean rgb^yuv; 
int max; 

{ 

double rgb_yuv_mat[2][31[3] = {{ 

{0.299,0.587,0.114}, 
{-0.169,-0.3316,0.5}, 
{0.5,-0.4186,-0.0813} 

}.{ 

{1,0,1.4021}, 

{1,-0.3441,-0.7142}, 

{1,1.7718,0} 

»; 

int i, channel; 

forichannel=0;channel<3;channeJ-f +) { 
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doublc sum =0.0; 

for(i=0:i<3;i++) 
sum + = (dou ble)(src [ i]) * rgb_yu v_mat [rgb_yu v?0: 1 ] [channel] [i] ; 

dstfchannel] = (int)sum < -max?-max:(ini)sum> raax-l?max-l :(shon)sum; 

} 

} 

Function Name: Compos itePixel 
Description: Calculates pixel value from components 
Arguments: frame - Frame to be drawn on 

x, y - coordinate of pixel in data 
X f Y - coordinate of pixel in display 
Returns: pixel value in colonnap 

int CompositePixel(frame,x f y,X,Y) 

Frame frame; 

int x, y, X, Y; 

{ 

Video vid = frame- > video; 

int channel = frame- > channel, pixel, value =0; 

if (channel! =3) { 

pixel =(int)vid- > datafchannel] [frame- > frame][Address2(vid,channel t x,y)] + (128 < < vid- 
> precision); 

value = Dither(global- > levels.pixcLX, Y.vid- > precision); 
} else for(channel=0;channel<3;channel + +) { 
im 



* 
* 
* 
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levels = vid- > type = - RGB?global- > rgb_levels: global- > yuvjevelsfchannel]; 

pixel = (int)vid- > daia[channel][frame- > frarae][Address(vid.channel,x,y)] +(128 < < vid- 
> precision), 

value = levels*value + Dither(levels,pixel,X, Y, vid- > precision); 

} 

return( value); 

} 

void InitVisualO 
{ 

Display *dpy = XtDisplay(global- > toplevel); 

int scrn=XDefaultScreen(dpy), class =0, depth=8, map, i, r, g, b, y, u, v; 
String 

VisualNames[6] - { "PseudoColor", "DirectColor", "TrueColor" , "StaticColor", •Grayscale". 
"StaticGray"}; 

X Color color, 

global- > visinfo =(XVisuallnfo *)MALLOC(si2eof(XVisualInfo)); 
while(depth>0 

&&!XMatchVisualInfo(dpy,scrn,depth, VisualClasslclass], global- > visinfo)) 
if (class = =5) {class =0; depth-;} else class++; 
Dprintf("Visual: %$ depth %d\n",VisualNames[class],depth); 
global- > palettes = (Palene)MAIXOC(sizeof(PaletteRec)); 
strcpy(global- > palettes- > name, "Normal"); 
global- > palettes- > next = NULL; 
global- > no__pals = 1 ; 
switch(global-> visinfo- > class) { 
case TrueColon 
case DirectColor: 
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case StaticColor: 
case Grayscale: 

fprinrf(stden\ "Unsupported visuaJ rype: %s\n",VisualNames[class]); 
exit(); 
break; 
case PseudoColor: 

global- > levels = global- > visinfo- > colonnap_size; 

global- > rgbjevels =(int)pow((double)global- > levels.l .0/3.0); 

for(map=0;map<2;map++) { /* rgb non-gamma and gamma maps */ 

global- > cmapsfmap] = XCreaieColormap(dpy,XDefaultRootWindow(dpy),global- > visinfo 
- > visual.AllocAll); 

for(r=0;r< global- > rgb_levels;r+ +) 

for(g=0;g< global- >rgb_levels;g++) 

for(b =0;b < global- > rgb Jevels;b + +) { 

color.pixel=(r # global->rgbJevels+g)»global->rgb_levels+b; 

color.rcd=(rnap&l)?GarmM(r,global->rgbJevels,65536,GAMMA):Range(r,global->rg 
bjevels.65536); 

color.green=(map&l)?Garruna(g,global->rgbJevels,6f536,GAMMA):Range(g,global-> 
rgb_levels,65536); 

color.bluc =(map&l)?Gamma(b,global- > rgb_levels,65536,GAMMA):Range(b,global- > r 
gbjevels.65536); 

color, flags =DoRed | DoGreen | DoBlue; 

XStoreColor(dpy .global- > cmapsfmap], &color); 

} 

color. pixel = global- > levels- 1; 
color.red = 255< <8; 
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color.green=255< <8; 

color.blue = 255 < <8; 

color, flags = DoRsd | DoGreen | DoBlue; 

XStoreColor(dpy, global- > cmaps[map],&color); 

} 

for(map=2;map<4;map++) { /* mono non-gamma and gamma maps */ 

global- > cmaps[map] =XCreaieColormap<dpy,XDefaultRootWindow(dpy),globaJ- > visinfo 
- > visual.AJlocAll); 

for(i=0;i < global- > visinfo- > colormap_size;i+ +) { 
color, pixel =i; 

color.red =(map&l)?Gamma(i,globaI- > levels,65536,GAMMA):Range(i,global- > levels,6 
5536); 

color.green=(map&l)?Gamma(i,global-> levels,65536,GAMMA):Range(i,global- > levels 
,65536); 

color, blue =(map&l)?Gajnma(i,global- > levels,65536,GAMMA):Range(i,globaJ- > levels, 
65536); 

color.flags=DoRed | DoGreen | DoBlue; 
XSioreColor(dpy, global- > cmaps[map],&color); 

} 

} 

globaJ- > yuvjevels[0] = (int)pow((double)globaI- > levels, 1 .0/2.0); 
global- > yuvjevelsll] = (im)pow((double)global- > levels, 1 .0/4 .0); 
global- > yuv_levels[2J = (int)pow((double)globaI- > levels, 1 .0/4.0); 
for(map=4;map<6;map++) { /• yuv non-gamma and gamma maps ♦/ 



global- > cmaps[map] =XCreateCoIormap(dpy,XDefaullRootWindow(dpy),global- > visinfo 
- > visual.AllocAll); 

for(y =0;y < global- > yuvjevels(0];y + +) 
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for(u =0:u < global- > yuvjevels(l];u + +) 

for(v=0;v < global- > yuv_leveis[2];v + +) { 
short 

src[3] = {(sbon)(Range(y, global- > yuv_levels[0],65536)-32768). 

(shon)(Range(u, global- > yuv_levels[l],65536)-32768), 

(shon)(Range(v,global- > yuv_levels(2],65536)-32768)}, dst[3]; 

ColCvt(src,dst.False,65536/2); 

color.pixel = (y •global- > yuvjevds(l] +u)*global- > yuv_levels[2] + v; 

color, red = (map& 1 )?Gamma((int)dst[0] +32768 ,65536 .65536.GAMMA): (int)dst[0] + 3276 
8; 

color.grcen = (map& 1 )?Gamma((int)dstI 1] + 32768,65536,65536,GAMMA):(im)dst[l]+32 
768; 

color.blue=(raap&l)?Ganma((itt)ds^ 
68; 

color. flags =DoRed | DoGreen j DoBlue; 

XSioreColor(dpy .global- > cmaps[map],&color); 

} 

color.pixel = global- > levels- 1 ; 

color.rcd=255< <8; 

color.green = 255 < < 8; 

color.blue=255<<8; 

color, flags =DoRed | DoGreen j DoBlue; 

XStoreColor(dpy f global- > cmapsfmap],&coIor); 

} 



WO 94/23385 



PCT/GB94/00677 



- 101 - 

global- > palettes- > mappings = NULL; 
break; 
case StaticGray: 

global- > levels =1< < depth; 

for(i =0;i < 6;i+ +) global- > cmaps[i] = XDefaultColormap(dpy ,scni); 
color, pixel =0; 

X(^eryColor(dpy t XDefaxiltColormap(dpy,scrn),&color); 
if (color.red==0 && color.green= =0 && color. blue = =0) 
global- > palettes- > mappings = NULL; 
else { 

global- > palettes- > mappings = (Map)MALLOC(sizeof(MapRec)); 
global- > palettes- > mappings- > start =0; 
global- > palettes- > mappings- > finish = global- > levels- 1 ; 
global- > palettes- > mappings- > m « -1 ; 
global- > palettes- > mappings- > c - global- > levels-1 ; 
global- > palettes- > mappings- > next = NULL; 

> 

break; 



ChanDclCmap(channcl. type, gamma) 



} 

} 

Colormap 



int channel; 
VideoFormat type; 
Boolean gamma; 



Colormap cmap; 



if (channcl!=3 1 1 type == MONO) { 

if (gamma) cmap = global- > cmapslglobal- > cmaps(2] = = NULL73 :2J; 
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else cmap = global- > cmapsfglobal- > cmaps(3] = =NULL?2:3]; 
} else if (type = = RGB) { 

if (gamma) cmap = global- > cmaps[global- > cmaps[0] = = NULL? 1:0]; 
else cmap = global- > cmaps|global- > cmapsf 1 ] = = NULL70: 1 J ; 

} else { 

if (gamma) cmap = global- > cmaps[global- > craapsl4] = =NULL?5:4]; 
else cmap =global- > cmaps(globaJ- > cmaps{5] = = NULL?4:5] ; 

} 

renirn(cm2p); 
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source/CoDvert.c 



#include "../include/xwave.h" 
shon cti(c) 
char c; 

{ 

return((short)(c)M2«); 

> 

char itc(i) 
short i; 
{ 

static int errors =0; 
if (i<-128 || i> 127) { 
if (errors = =99) { 

Dprinrf("100 Conversion overflows\n"); 
errors -0; 
} else error5++; 
i=(i<-128)?-128:127; 

} 

retura((char)(ri28)); 
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source/ConvoIve3.c 



/• 

2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet coeffs : 11 19 5 3 

V 

^include "../include/xwave.h" 
/* Function Name: Round 

* Description: Rounding to a fixed number of bits, magnitude rounded down 

* Arguments: number - number to be rounded 

* bits - shifted bits lost from number 

* Returns: rounded number 
V 

short Round(number,bits) 

int number; 
int bits; 

{ 

if (bits= =0) rctum((sbon)number); 

else retura((shon)(number+(l< <bits-l)-(number<0?0:l) > > bits)); 

} 

/«■ Function Name: Convolve 

* Description: Perform a wavelet convolution on image data 

* Arguments: data - data to be transformed 

* dim • convolution direction 
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* size - size of image data 

* oct_src, oct_dst - initial and final octave numbers 

* Returns: data altered 
•/ 

void Convolve(data,dirn,size,oct_src,oct_dst) 

short *data; 

Boolean dim; 

ini size[2], oct_src, oct_dst; 

{ 

int tab(4][4], addr[4] ={-1,-1,-1,-1}, index, mode, i, j, oct, orient, 
area=size[0]*size{l]; 

Boolean fwd_rev = oct_src < oct_dst; 

int windows[12][5]={ 

{1,2,3,-4,2}, /♦ 0 - normal forward 0 ♦/ 
{4,-3,2,1,3}, /* 1 - normal forward 1 */ 
{1,-2,3,4,2}, /• 2 - normal reverse 0 •/ 
{4,3,2,-1,3}, /* 3 - normal reverse 1 */ 
{2,3,4,-4.3}, /* 4 - end forward 0 •/ 
{4,-4,3,2,4}, /* 5 - end forward 1 ♦/ 
{2,2,3,-4,2}, /* 6 - stan forward 0 •/ 
{4,-3,2,2,3}, /• 7 - start forward 1 •/ 
{3,-4,-4.3,4}, /* 8 - break reverse end dim== False*/ 
{4,3,-3,-4,3}, J* 9 - break reverse start dirn== False */ 
{-3,-4,4,3,4}, /• 10 - break reverse end dirn= =True •/ 
{-4,3,3,-4,3}, /* 11 - break reverse start dim==True */ 
}, win[3]; /* 12 - no calculation */ 

for(oct =oct_src;oct! =oct_dst;oct+ =(fwd_rcv?l:-l)) { 
long shift =oct-(fwd_rev?0:l); 
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for(oricm=0;oricni<2:oricni+-i-) { 

Boolean x_y = fwd_rev = = (orient = = 0); 

for (index=0:index<(area> >(shift< < l));index + +) { 

long major, minor, value, valuex3, valuexll, valuexl9, valuex5; 

major = index/(size[x_j?0: 1 ] > > shift); 
minor = index-major*(size[x_y?0: 1] > > shift); 
for(j=0;j<3u + +) winfj] = 12; 
switch(minor) { 
case 0: break; 

case 1: if (!fwd_rev) win(0]=dirn?ll:9; break; 

case 2: if (fwd_rev) { win[0]=6; win[l]=7; }; break; 

default: 

if (minor + 1 = =size[x_>'?0: 1] > > shift) { 

if (fwdrev) { win[0]=4; winfl]=5; } 

else { win[0]=2; win[l]=3; win[2]-dira?10:8; } 

} else if (fwd,rev) { 

if ((l&minor)==0) { win[0]=O; win[l] = l; } 

} else { 

if ((l&minor)!=0) { win[0]=2; win[l]=3; } 

} 

} 

addr(3&indexj = (x_y?minor: major) + size(0) *(x_y?major:minor) < < shift; 
value = (int)data[addr[3&indcxj]; 

valuex5 = value+(value < < 2); 

valuex3 = value + (value < <1); 

valucxl 1 = valuex3 + (value < < 3); 

valuexl9= valuex3+ (value < <4); 

tab[3&index][3J = fwd_rev || !dirn?valuex3:valuexl9; 

tab[3&index][2J = fwd_rev j| dirn?valuex5: valuexll; 
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tab[3<S:index)[l] = fwd_rcv jj !dira?valuexl9:valuex3; 
tab(3&index][0]=fwd_rev |J dirn?va]uexll:valuexi; 
for<j=0;j<3 && win[j]! = 12;j++) { 
int conv=0; 



for(i=0;i<4;i++) { 

int wave=dirn?3-i:i; 



conv-i- = negif(0> windows[win01][wave],tab[3&index+abs(windows[win[j]][i])][wave]); 
} 

datafaddr[3&index + windows[win(j]][4]]] =Round(conv,fwd_rev?5:win[jJ > 7?3:4); 
} 

)}} 

} 
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source/Copy.c 



/• 

Copy video, includes direct copy, differencing, LPF zero, LPF only, RGB-YUV 
conversion and gamma correction 
•/ 



#include 
^include 
extern int 
extern void 



" . ./include/xwave.h" 
-Copy.h" 
ShiftO; 
ColCvtO; 



void CopyVideoCtrl(w,closure,call_data) 



Widget w; 
caddr_t closure, call_data; 



CopyCtrl ctri«=(CopyCtrl)closure; 

Video new = CopyHcadcr(ctrl- > video), src = ctrl- > video; 

int frame, channel, i, x, y, X, Y, map[256J; 



if (global- > batch = = NULL) 
ctrl- > mode = (int)XawToggleGetCunrnt(ctrl- > radioGroup); 
strcpy(new- > name.ctrl- > name); 
strcpy(new- > files, new- > name); 
switch(ctrl- > mode) { 
case 1: Dprintf("Direct copy\n"); 

new- > UVsampleJO] =ctrl- > UVsamplefO]; 

new- > UVsample[lJ =ctrl- > UVsamplefl]; 
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break; 

case 2: DpriDtf("Differences\n"); 
break; 

case 3: DprinrffLPF zero\n"); 

break; 

case 4: DprintfCLPF only\n B ); 

new- > trans . type = TRANS_None; 

new- > sizelO] = new- > sizefO] > > new- > trans. wavelet. spacefO]; 

new- > sizefl] = new- > size[l] > > new- > trans. wavelet. space [0]; 

break; 

case 5: Dprintf("RGB-yUV\n"): 

new- > type ■ new- >typc== YUV?RGB:YUV; 
new- > UVsample[OJ =0; 
new- > UVsample[l] = 0; 
break; 

case 6: Dprintf( "Gamma conversion^"); 

new- > gamma = !new-> gamma; 
for(i«=0;i<256;i++) 
map[i] = gamma (i, 256, new- > gamma?0.5:2.0); 

break; 

) 

if (new- > disk= =Tnie) SaveHeader(new); 
for(frame «=0; frame < new- > size[2] ;frame + + ) { 

GetFrame(src,frame); 

NewFrame(new,frame); 

switch(ctrl->mode) { 

case 1: 

for(channel =0;channel < (new- >type= =MONO?l :3);channel + + ) { 

int size = Si2e(new,channel,0)*Si2e(new,channel, 1); 
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for(y =0;y < Size(new,channel, l);y + +) 

for(x =0:x < Size(new,channel,0);x + +) 

new- > dat2[channel][frainej[x4 Si2e(Dew,channel,0)*y] = src- > data[channelJ[frame][Shift( 
x,src- > type = = YUV && 

channel! =0?new- > UVsamplc(0]-src-> UVsamplc[0]:0)+Size(src,channel t O)*Shift(y,sn:- 
>rype = = YUV && channel! = 0?new->UVsampIe[l]-src->UVsample[l]:0)]; 

} 

break; 

case 2: 

for(channcl=0;channel < (new- >rypc= = M0N071 :3);channel+ +) { 

int 

size =Si2c(oew, channel, 0)*Size(new, channel, 1); 

for(i=0;i<size;i++) 

new- > data[channel][frarne][i] =src- > dao[cbaimel] [frame] [fl-(frame- *=0?0:src- > datafch 
annel][rrame-l][i]); 

} 

break; 

case 3: 

for(channel =0;channel < (new- > type = = M0NO71 :3);channel + + ) { 

int 

size = Size(new,chani*l,0)*Ske(new f channel, 1); 

for(i=0;i<size;i++) { 

x = i %Size(new,channel,0); 

y = i/Size(new t channel t O); 

if 

(x%(l< < new- > trans, wave let. spacc[new- > typc= = YUV &A channel! =0?1:0]) = =0 
&& y%(\ < < new- > trans . wave let . space [new- > type = = YUV && 
channel! =0?1:0])==0) 
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new- > data[channel] [frame] [i] =0; 

else 

new- > data [channel] [frame][i] = src- > data[channel] [frame] [i]; 

} 

} 

break; 

case 4: 

for(channel=0; channel < (new- > typc= =M0N0?1 :3);channel + +) { 

int 

size = Size(new,channel,0)*Si2e(new t channel f 1); 

for(i=0;i<size;i++) { 

x = i % Sizc(new,channel t 0); 

y=i/Size(new, channel ,0); 

new- > data[channel] [frame] [i] = src- > data[channel] [frame] [(x +(y < < new- > trans. wavele 
t.space[0])*Size(new,channel,O)) < < new- > trans. wavelct.space[0]]; 

} 

} 

break; 

case 5: for(X=0;X < new- > size[0];X + +) 
for(Y=0;Y<Dew->sizc[l];Y++) { 

short src_triple[3], dst_triple[3]; 

for(channel =0; channel < 3 ;channel + +) 

srcjriple [channel] = src- > data[channel][frame][Address(src f channel f X f Y)]; 

ColC vt(sn: jriple,dst jriple,new- > type = = YUV, 1< < 7 + new- > precision); 

for(channel = 0;chaxmel< 3 jchannel + + ) 

) 

SUBSTITUTE SHEET (RULE 26) 
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break; 

case 6: 

for(channel =Q;channel < ( new- > type = = MONO? 1:3); channel + + ) { 

int 

size = Size(new,channel.O)*Size(new,channel f l); 

for(i=0;i<size;i++) 
new- > data[channcl][framc][i] = map[src- > data[channel][fTaroe][i] + 128]-128; 

} 

break; 

} 

if (frame >0) FreeFrame(src, frame- 1); 
SaveFrame(new, frame); 
Free Frame (new , frame) ; 

FrecFramc(src,src- > size[2]-l); 
new- > next = global* > videos; 
global- > videos = new; 

} 

void BatchCopyCtrl(w,closure f call_data) 

Widget w; 

caddrj closure, calJ_data; 

{ 

CopyCtrl Ctrl = (CopyCtrl)closure; 

if (Ctrl- > video == NULL) 
Ctrl- > videos Find Video(ctrl- > src_name,global- > videos); 
CopyVideoCtrl(w,cIosure,call_data); 

} 



WO 94/23385 



PCT/GB94/00677 



- 113 - 

CopyCtrl InitCopyCtrl(name) 
Siring name; 

{ 

CopyCtrl Ctrl = (CopyCtrl)MALLOC(si2eof(CopyCtrlRcc)); 

strcpy(ctrl- > src_name,name); 
strcpy(ctrl- > name, name); 
Ctrl* > modes 1; 
retum(ctrl); 

} 

#defme COPYJCONS 17 
void Copy Video(w f c losure ,call_daia) 

Widget w; 

caddr_t closure, calldata; 

{ 

Video video =(Video)closure; 

CopyCtrl ctrl = InitCopyCtrl(video- > name); 

Numlnput UVinputs = (NumInput)MALLOC(2 *sizeof(NumInputRec)); 
Message msg=NewMessage(ctrl->iiaine,NAME_LEN); 
XtCallbackRec destroy_callO « { 

{Free.(caddr_t)ctrl}, 

{Free,(caddrj)UVinputs} , 

{CloseMessage,(caddr_t)msg} , 

{NULL.NULL}, 

}; 

Widget shell = SbellWidget("copy_video",w,SW_below,NULL,destroy_call), 



WO 94/23385 



PCT/GB94/006T7 



- 114 - 

form = Format Widget("cpy_fonD". shell), widgets[COPY_ICONS]; 
FormJtem itemsQ = { 

{ "cpy_canccr , " cancel" ,0, 0.FWJcon.NULL} , 
{ *cpy_confirm" , "confirm" , 1 .O.FWJcon.NULL} , 
{"cpyjitleVCopy a video",2,0,FW_label,NULL}, 
{ "cpy_vid_lab", "Video Name: \0,3,FWJabel,NULL} , 
{"cpyjext\NULL,4,3,FWjext,(String)msg}, 

{ "cpy_copy", "copy " ,0,5, FWjoggle.NULL}, 

{"cpyJifr,"difr,6,5,FWjoggle,(String)6}, 

{ "cpy_lpf_zero" , "lpf_zero\7,5,FWjoggle,(String)7} , 

{ "cpyjpf.only " , "lpf_only " ,8,5,FWjoggle,(String)8} , 

{ "cpy_color", "color_space\9,5,FW joggle, (String)9}, 

{ "cpy_gamma ", "gamma \ 1 0,5 ,FW_toggle,(String) 10} , 
{ "cpy_UVO_int" ,NULL,0,6,FW_integer, (String)&UVinputs[0]} , 
{ "cpy_UVO_down",NULL, 12,6,FW - down,(String)&UVinputs[0]} l 
{ "cpy_UVO_up",NULL, 13.6,FWj»,(Strmg)&UVini>uts[0]} , 
{ "cpy_UVl_im " ,NULL,0, 14.FW_integer,(String)&UVinpuis[l]} , 

{"cpy_UVl_down",hnJli,12,14,I^_down,(String)&UVinputs[lJ}, 
{ "cpyJJVl _up" .NULL, 16, 14,FWjip,(String)&UVinputs(l J} , 

}; 

XtCallbackRec callbacksU = { 
{Destroy , (caddrj)shell} , 
{NULL.NULL}, 
{Copy VideoCtrl,(caddr j)ctrl} , 
{Destroy,(caddr_t)shell} , 
{NULL.NULL}, 

{NULL.NULL}, {NULL.NULL}, {NULL.NULL}, {NULL.NULL}, 
{NULL.NULL}, {NULLNULL}. 

{NumIncDec,(caddrj)&UVinputs(0]}. {NULL.NULL}, 
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{NumIncDec,(caddr_t)&UVinputs[OJ} , {NULL.NULL} , 
{NumJncDcc.(caddr_t)&UVinpuis(l]}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&UVinputsflJ}, {NULL.NULL}, 

}: 

Dprintf("CopyVideo\n"); 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
Ctrl- > video* video; 

UVinputs[OJ. format ='UV sub-sample X: %d"; 

UVinputs[0].min=O; 

UVinpuis[0].max=2; 

UVinputs[0].vaJue= &ctrl->UVsample(0]; 
UVinputsIl].format= "UV sub-sample Y: %d"; 
UVinput5[l].min=0; 
UVinpuis[l].max=2; 

UVinputs[l].value= &ctrl->UVsamplell]; 

Ctrl- > UVsamplelO] = video- > UVsamplefO]; 
Ctrl- > UVsample[l]= video- > UVsample[l]; 
FilJForm(form,COPY_ICONS,items,widgets,callbacks); 
Ctrl- > radioGroup = widgets[5] ; 
XtSetSens!tive(widgets[61, video- > size[2J > 1); 
XtSetSensitive(widgets(7],video- > trans, type! = TRANS_None); 
XtSetSensitive(widgetsl8],video- > trans, type! = TRANS_Nonc); 
XtSetSensiu've(widgets[9] , video- > type! = MONO); 
XtSetSenshive(widgets( 10], video- > type! = YUV && 
video- > trans, type = =TRANS_None); 
XtPopup(sbeIl.XtGrabExclusive); 

}; 
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source/Frame. c 



/* 

Frame callback routines for Destroy 

»/ 

^include "../include/xwave.h" 

^include < XI 1/Xmu/SysUtil.h > 

^include <pwd.h> 

extern void CvtlndexO; 

extern Palette FindPaletteO; 

extern void SetSensitiveO; 

typedef struct { 
Frame frame; 

int frame_nunibcr, framc_zoom, frame_palcae, frame_channcl; 
} ExamCtrlRec, *ExamCtrl; 

void FrameDestroy(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Frame frame = (Frame) closure; 

void CleanUpPointsQ, FrameDeleteO; 



Dprintf("FrameDestroy\n"); 
frame- > point- > usage-; 
if (frame- > msg! = NULL) { 
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frame- > msg- > shell = NULL; 
CloseMessage(NULL.(caddr_t)rrame- > rasg.NULL); 

} 

if (frame- > point- > usage = =0) C!eanUpPoinis(&global- > points); 
XtPopdown(frame- > shell); 
XtDestroy Widget(frame- > shell); 
FrameDelete(&global- > frames, frame); 

} 

void CleanUpPoints(poims) 

Point *poinis; 

{ 

Point dummy =*points; 

if (dummy! = NULL) { 

if (dummy- > usage < 1) { 

♦points = dummy- > next; 

XtFree(dummy); 

CleanUpPoints(points); 
} else CleanUpPoints(&((*points)->next)); 

}; 

} 

void FrameDelete(frames, frame) 

Frame *frames, frame; 

{ 

if (-frames! = NULL) { 
if (*frames = = frame) { 
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int number = frame- > frame; 

frame- > frame =-1; 
FreeFrame(frame- > video, number); 
•frames = frame- > next; 
XtFree(frame); 
} else FrameDelete(&(*frames)->next.frame); 



void ExamineCtrl(w,closurt,call_data) 

Widget w; 

caddrj closure, call_data; 



{ 



ExamCtrl crrl = (ExamCtrl)closure; 
Arg args[l]; 

if (Ctrl- > frame- > frame! » Ctrl- > frame_number-ctrl- > frame- > video- > start) { 
int old_frame= Ctrl- > frame- > frame; 

Ctrl- > frame- > frame = Ctrl- > frame_number-ctrl- > frame- > video- > start; 
FreeFrame(ctrl- > frame- > video,old_frame); 
GetFrame(ctrl- > frame- > video.ctrl- > frame- > frame); 

} 

Ctrl- > frame- > zoom = Ctrl- > frame_zoom; 
Ctrl- > frame- > palette = Ctrl- > frame j>alette; 
Ctrl- > frame- > channel = Ctrl- > frame_channel; 
XtSetArg(args[0] f XtNbitmap f Updatelmage(ctrl- > frame)); 
XtSetValues(ctrl- > frame- > image_widget,args,ONE); 
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XiSetArg(args[0],XLNcolonEap,ChaiinelCmap(ctrl- > frame- > channel.ctrl- > frame- > vide 
o- > type ,ctrl- > frame- > video- > gamma)); 

XtSctValues(ctrl- > frame- > shell.args.ONE); 

if (Ctrl- > frame- > msg! = NULL) UpdateInfo(ctr]- > frame); 

} 

#define EXAMJCONS 13 
void Exanune(w, closure, call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

ExaroCtrl ctrl = (ExamCui)MALLOC(si2eof(ExamClrIRec)); 
Numlnput ntimjnputs = (Nunu*nput)MAIiOC(2»sizeof(NumIimutRec)); 
XtCallbackRec destroy_cal]Q - { 

{Frec,(caddr_t)ctrl}, 

{Free, (caddr_t)num_inputs} , 

{NULL, NULL), 
} , pal_call[2 *global- > no _pals]; 

Widget sheU =ShellWidget("examine*,w,SW_below,NULL,destroy - call), 

form - FormatWidgetCexam_form" .shell), widgets [EXAMJCONS], 
pal_widgcts[globaJ->no_pals], paJ_shell; 
Frame frame =(Frame)closure; 
Fonnltem itemsQ = { 

{ "exam_cancel" , "cancel " ,0,0,FW_icon,NULL} , 
{ "exam_confirm " , "confirm " , 1 ,0,FW_icon,NULL} , 
{ "exarajabel", "Faamine",2,0,FWJabel,NULL}, 
{"examjrh Jab", "Channel :",0,3,FWJabel,NULL}, 

{ "cxam_ch_bm".ChannelName[framc- > video- > rypcj[frame- > channel] ,4,3,FW_button, " 
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exam_cng_ch"}. 

{ "exam_pal_lab" . "Palette : " .0.4.FW_labcl,NULL} . 

{ "examj5al_btn",FindPalene(global- > palenes, frame- > palene)- > name, 4,4, FW burton, " 
exam_cng_pal"}, 

{"exam_2_int^NUli,0,6,FW_inleger,(St^ing)&num_inpuls^0]}, 
{ "exam_z_dowm" ,>UJIX,8,6,FW_down,(String)&num_inpuis(0] } , 
{ , 'exam_z_up^Nl^X,9,6,FW_up,(St^mg)&num_mputs[0] } , 
{ "exam_2oom_int\NUlX,0,8,FW_mteger t (String)&num_inpuis[l]} , 
{ "exam_20om_dowm\NUli,8,8,FW_down,(String)&num_inputs[l]} , 
{ "exam_20om_up" .NULL, 12,8, FW__up,(String)&num_inputs( 1]} , 

}; 

Memiltem pal_mcnu [global- > no_pals]; 
XtCaJlbackRec caUbacksD = { 

{Destroy .(caddrj)sbell} , 

{NULL. NULL}, 

{ExaminrCtrl,(caddr_t)ctrl}, 

{Destroy ,(caddrj)shell} , 

{NULL.NULL}, 

{NumIncDec.(caddrj)&num_inputs[0]}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_mpots[0]}, {NULL.NULL}, 
{NumIncDec,(caddrj)&num_inputs[l]}, {NULL.NULL}, 
{NumIncDec,(caddr_t)Anum_inputs[lJ}, {NULL.NULL}, 

}; 

int i, width =0; 

Palette paJ= global- > palenes; 

XFontStruct *font; 

Arg args[l]; 

caddrj dummy[global- > no_pals] , dummy2 [global- > no _pals) ; /* 

gcc-mc68020 bug avoidance */ 

Dprimf("Exarnine\n"); 
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Ctrl- > frame = frame; 

Ctrl- > frame_number= frame- > frame + frame- > video- > start; 
Ctrl- > frame_zoom = frame- > zoom; 
Ctrl- > frame j>alette= frame- > palette; 
ctrJ- > frame^channel = frame- > channel; 
num_inputs[0]. format = 'Frame: %03d"; 

mim JnputsfO] .max = frame- > video- > start + frame- > video- > size[2J-l ; 

num_inpuis [0] . min = frame- > video- > start; 

num_inputs[0] . value =&ctrl- > frame_number; 

num_inputs[l]. format = 'Zoom: %d"; 

mxm_inputs[l].max»4; 

num_inputs(l].min=0; 

num_inputs[ 1 ] . value = &ctrl- > frame_zoom; 

FUlFonn(fonn,EXAMJCONS f items f widgets f callbacks); 

font = FindFont(widgetsI6]); 

for(i=0;pal!=NULL;paI=pal->next f i++) { 
paJ_mcnu[i] . name = pal- > name; 

pal_menu[i] . widgetClass = smeBSBObjectClass; 
pal_menu [i] . label = pal- > name; 
paljnenup] .hook = NULL; 
pal_call[i*2] .callback = SimplcMenu; 
pal_callli*2].ciosurt = (caddr_t)&ctrl- > frame jjaleoe; 
pal_call[i*2 + 1 J. callback = NULL; 
pal_call[i*2 + 1] .closure = NULL; 
widtfa=TextWidth(width,pal- > name Jont); 

} 

pal_shell = ShelIWidget("exam_cng j>al\shell,SWjnenu, NULL.NULL); 
FillMenu(pal_shell,global- > noj>als f paljnenu,pal_widgets,paI_call); 
XtSetArg(args[OJ ,XtNwidth,2 + width); 
XtSetValues(widgets[6] t args,ONE); 
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if (frame- > video- > type == MONO) XtSetSensitive(widgets(4],False); 
else { 

Menuliem ch_menu[4]; 
Widget 

ch_shel] = ShellWidget("exam_cng_ch B ,shell,SW_ m enu.NULL,NULL). cb_widgets[4J; 
XtCallbackRec ch_call(8]; 

font = FindFont(widgets{4]); 
width »0; 

for(i=0;i<4;i++) { 

ch_menu[i] .name =ChannelName[frame- > video- > type][i] ; 
ch_mcnu[i] . widgetClass = smeBSBObjectClass; 
cb_menu[i] .label = ChannelName [frame- > video- > type] [i] ; 
cb_menu[i] .hook = (caddr_t)&ctrl- > frame_channel; 
ch_caJl[i*2] .callback = SimpleMenu; 
ch_call[i*2].closure ■ (caddr_t)&ctrl- > frame_channel; 
cb_call[i*2 + 1 ] .callback = NULL; 
ch_call[i*2 + 1 ] .closure = NULL; 

width =TextWidth(width,ChannelName (frame- > video- > type][i],font); 
} 

FillMenu(ch_shell,4,ch_menu,ch_widgets,ch_call); 
XtSetArg(args[OJ ^XtNwidth,2 + width); 
XtSetValues(widgeis[4],args,ONE); 

} 

XtPopup(sbell,XtGrabExclusive); 

} 

void FramePointyN(w t cIosure,call_data) 



Widget w; 

caddrj closure, call_data; 
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{ 

Frame frame = (Frame)closure; 
Arg args[l]; 
Pixmap pixmap; 

Display *dpy ■ XiDisplay(globai- > toplevel); 
Icon point_y = FindIcon("point__y ") , 

point_n=FirtdIconCpoini_n n ); 

Dprinrf( "FramePointYNXn"); 

frame- > point_switch = ! frame- > poim_switch; 

XtSetSensitive<frame- > imagejvidget, frame- > point switch); 

XtSetArg(args[0],XtNbitmap,(frame- > point_switch?point_y:point_n)-> pixmap); 

XtSetValues(w,args,ONE); 

XtSetArg(args[0],XtNbinnap,&pixmap); 

XtGetValues(frame- > image_widget,args,ONE); 

UpdatePcdnt(dpy,frame,pixmap); 

XtSetArg(args[0] .XtNbitmap.pixmap); 

XtSetVahies(frame- > image_widget,args,ONE); 

if (frame- > msg! = NULL) Updatelnfo(frame); 

} 

void Ne wPoint(w, closure ,call_data) 

Widget w; 

caddr J closure, calljiata; 

{ 

Frame frame =(Frame)clo5urc; 
Video vid= frame- > video; 
void UpdateFramesO; 
int *posn=(int *)call_data, 

channel = frame- > channel = =3?0:frame- > channel; 
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posn{0] =posn[0] > > frame- > zoom; posn[l] =posn[l] > > frame- > zoom; 
if (vid-> trans. rype= =TRANS_Wave) { 

ini octs=vid->trans. wavelet. space(vid->rype==YUV &.&. 
channel! =0?1:0], oa; 



CvUndex(posn[0],posn[l],Size(vid,channel,0),Size(vid,chaniiel4),octs,&posn[0],&posn[l] 
,&oct); 

} 

if (vid->rype= =YUV &£ channel! =0) { 

posn(0] =posn[0] < < vid- > UVsample[0]; 
posn[l]=posn(lJ< <vid->UVsample[l]; 

} 

Dprintf("NewPoint %d %d previous %d 
%d\n\posnlO],posnll],frame- > point- > locationfOJ, frame- > point- > locatioo[l]); 

if (posn[0] ! = frame- > point- > locatioo[0] 1 1 
posnfl] ! = frame- > point- > location[l]) { 

UpdateFrames(gJobal- > frames, frame- > point, False); 
frame- > point- > locationfO] =posn[0]; 
frame- > point- > location! 1] =posn(lJ; 
UpdateFrames(global- > frames, frame- > point, True); 
} else Dprintf("No movement\n"); 



void UpdateFrames(frame,point,update) 



Frame frame; 
Point point; 
Boolean update; 



{ 

Arg argsfl]; 
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if (frame! = NULL) { 

if (point == frame- >poini && frame- > point_switch True) { 



XtSeiArg(args[0],XiNbitmap l &pixmap); 
XtGetValues(frame- > image jvidget,args, ONE); 
UpdatcPoint(dpy , frame , pixmap) ; 
if (update — True) { 

XtSetArg(args(0] ^tNbhniap.pixmap); 

XtSetValues(frame-> image_widget,args,ONE); 

if (frame- > msg ! = NULL) Updatelnfo(frame); 



UpdateFrames(frame- > next.poim, update); 




pixmap; 

*dpy = XtDisplay(global- > toplevel); 



} 



> 



void CloseInfo(w f cIosure,call_data) 



Widget 



w; 



caddr t 



closure, call_data; 



{ 



Frame frame = (Frame) closure; 



frame- > msg = NULL; 



^define 



INFO ICONS 



2 



void FrameInfo(w,closure,call_daia) 
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Widget w; 

caddr t closure, call data; 



Frame frame =(Frame)closure; 

Message insg = NewMessage(NULL,1000); 

XtCaJlbackRec callbacks!] ={ 

{SetSensitive,(caddr_t)w}, 

{Closelnfo, (caddrj)frame} , 

{CloseMessage,(caddr_t)msg} , 

{NULL.NULL}, 

}; 

Dprinrf("FrameIiifo\n"); 

frame- >msg=msg; 
UpdateInfo( frame); 

TextS ize<msg); 

Message Window(w,msg, frame- > video- > name,Tnie,callbacks); 
XtSetSensirive(w, False); 



void FrameMerge(w,closure,call_data) 

Widget w; 

caddr J closure, calljiata; 

{ 

Frame frame = (Frame Closure; 
void MergePointsO; 
Arg argsll]; 

Dprintf("FrameMerge\n"); 
MergePoints(global- > frames.frame); 
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void MergcPoint5(frajnc_search,£rame_found) 
Frame framesearch, frame_found; 

{ 

Arg args[l]; 

if (frame_seaich! = NULL) { 

if (NULL= = XawToggIeGetCurrcni(frame_searcfa- > point_merge_widget) 
II frame_sean:h = = frame_found) 

MergePoints(frame_search- > next, frame_fouDd); 

else { 



Pixmap 
Display 



pixmap; 

*dpy = XtDisplay(global- > toplevel); 



XtSetArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(frame_found- > image^widge^args, ONE); 
if (frame_found- > points witch = =Truc) 



UpdatePointfdpy , f raine_found t pixmap) ; 



frame_seaxcb- > point- > usage + + ; 

frame_found- > point- > usage-; 

if (framejbund- > point- > usage = =0) 



CleanUpPoints(&global- > points); 



frame_found- > point = frame_search- > point; 
if (frame_found->poim_switch==Tnie) { 



UpdatePoini(dpy,frame_found f pixmap); 
XtSetArg(argslO] , XtNbitmap.pixmap); 
XtSetValues(frame_found- > image_widget,args,ONE); 



if (frame Jound- > msg! =NULL) UpdateInfo(frame_found); 
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XawToggleUnseiCumnt(frajiie_search- > point merge_widget); 
XawToggJeUnsetCurreDt(frame_found- > poimmergewidget); 



#define POST_DIR "postscript" 
void PostScript^, closure, call_data) 



Widget w; 

caddrj closure, calljiata; 

{ 

Frame frame = (Frame )closurc; 
Video video= frame- > video; 
FILE *fp, •fopenO; 

char fde_name[STRLEN] # hostname [STRLEN]; 
int x, y t width =Si2e(video t frame-> channel, 0), 
height = Size(video, frame- > channel, 1); 
struct passwd *pswd; 
long clock; 



DprintfCPostScript\n"); 

sprintf(file_name, " %s%s/%s.ps\0" .global- > horae,POST_DIR, video- > name); 
fp « fopcn(file jiame, "w"); 
fprintf<fp, " % % !PS-Adobe-l .0\n"); 
pswd = getpwuid (gctuid 0); 

(void) XmuGetHostname (hostname, sizeof hostname); 
fprittf(fp/%%%%Creaton %s:%s (%s)\n\ hosmame,pswd->pw_name f 
pswd->pw_gecos); 

fprintf(fp/%%%%Title: %s\n n , video- > name); 
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fprintf(fp,"%%%%BoundingBox: 0 0 %d %d\n",width,heignt); 
fprmrf(frV%%%%CreationDate: %s",(time (&dock), ctime (&clock))); 
fprimfrfp, " % % % %EDdCommenis\n n ); 
fprintf(fp,"%d %d scalc\n".width.height); 
fprimf(fp,"%d %d 8 image_print\n",width.height); 
GetFrame(video,frame-> frame); 
for(y=0;y<height;y++) { 

for(x=0;x<width;x + +) { 
int X, Y, oct, data; 



if (video- > trans. type ==TRANS_Wave) { 
CvtIndex(x,y,width,beight,video- > trans. wavelet.space[0],&X,&Y,&oct); 



data =128+ Round(video- > data[frame- > channel %3][frame- > frame] [Y*video- > sizefO] + 
X]*(oct= = video- > trans, wavelet. space[0]?i :4), video- > precision); 
} else 

data= 128 + Round(video- > datalframe- > channel % 3] [frame- > frame] [y ♦video- > size[0] + 
x], video- > precision); 

fprintf(fp, " %02x",data < 0?0:data > 255?255:data); 

} 

fprintf(fp,"\n"); 

} 

FreeFrarae(video, frame- > frame); 
fclose(fp); 

} 

void Spectnim(w f closurc f call_data) 



Widget w; 

caddrj closure, call_data; 
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{ 

Frame frame = (Frame)closure; 

Display • dpy = X tDisplay(global- > toplevel) ; 

XColor xcolor[2], falsecolor; 

int i: 

Colonnap 

cmap=ChanDelCmap(frame- > channel, frame- > video- > type, frame- > video- > gamma); 

Dprintf( "SpectrumXn"); 

falsecolor. flags = DoRed | DoGreen | DoBlue; 

XSynchronize(dpy,True); 

for(i=0;i<2+global->levels;i++) { 

if (i> 1) XStoreColor(dpy,cmap,&xcoior[i&l]); /* Restore old color •/ 
if (i< global- > levels) { 

xcolor[i&l].pixel=i; 

XQueryColor(dpy,cmap,&xcolorIi&l]); 

falsecolor.pixel=i; 

falsecolor . red = xcolor(i& 1 ] .red + 325 12; 
falsecolor.green =xcolor[i&l] .green+ 325 12; 
falsecolor .blue = xcolorf i& 1] .blue + 325 12; 
XStoreColor(dpy,cmap,&falsecolor); 

} 

> 

XSynchronize(dpy.False); 

} 
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source/icon3.c 



/* 

Create Icons/Menus and set Callbacks 

*/ 

^include " . ./include/xwave.h" 
/* Function Name: Findlcon 

* Description: Finds IconRec entry from name in global icon array 

* Arguments: icon_name - name of icon bitmap 

* Returns: pointer to IconRec with the same name as icon_name 
♦/ 

Icon FindIcon(icon_name) 
String icon_namc; 

{ 

int i; 

Icon icon = NULL; 

for (i=0;i<global->no_icons;i++) 

if (!strcmp(global- > icons[i].name,icon_name)) icon=&global- > icons[i]; 
return(icon); 

} 

void FillForm(parem,numberJtems,widgets,callbacks) 



int number; 
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Widget i 
XtCallbackRec 



Fonnltem 



iiems[]; 

parent, widgets[J; 



callbacks!]; 



Arg aigs[10]; 
int i, call i=0; 



for(i=0;i<number;i++) { 



int argc=0, *view=(int *)items[i].nook; 
char text(STRLEN]; 
float top; 

Numlnput num=(NumInput)it£ms[i].hook; 
Floatlnput fit- (FloatInput)itcms[i]. hook; 
Message msg = (Message)items[i] . hook; 
WidgctClass 



class[15] - {labc]WkigeClass,commajKlWidgetClas5,commandWidgetClass,asciiTextWi 
tClass, 

meniiBunonWidgetClass,menuBunonWklgetClass,viewponWidgetClass,toggleWidgetClass 

comraandWidgetClass.comniajtf WidgetClass.com 

scrollbarWidgetClass.labelWidgeiClass, form WidgctClass}; 
Boolean 

call[15]={False,True,True,False,False,False,False,True,Tnie,True,True,Falsc,False,FaU 
e.False}; 



if (items(i].fromHoriz! =0) { 

XtSetArg(args[argcJ,XtNfromHoriz,widgets[itemsfi].frornHoriz-lJ); 



argc++; 
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if (itemsfij. from Vert! =0) { 

XtSctArg(aigs[argc],XtNfromVen,widget5fitcms[i].fromVen-l]); 

argc + + ; 

} 

switch(it£ms[i].type) { /* Initialise contents */ 
case FW^yn: 

items [i J . contents = '(Boolean *) items[i] . hook? " confinn " : " cancel " ; 

break; 
case FWjip: 

itemsli]. contents = "up"; 

break; 
case FW_down: 

itemsfi]. contents- "down"; 

break; 
case FW_inieger: 

sprintf(text,num- > format, *num- > value); 

itemsli] .contents = text; 

break; 
case FW_float: 

sprintf(text, fit- > format, *flt- > value); 

items [i] . contents = text; 

break; 

} 

switch(items[ij.type) { /• Set contents */ 

case FWJabcl: case FW_command: case FW_button: case FWJnteger: 
case FWJloac 

XtSetArg(argsIargc] f XtNlabel,items[i].contents); argc + + ; 
break; 

case FW_down: case FW_up: case FW_yn: case FW_toggle: case 
FWJcon: case FWJcon_button: { 

Icon icon= FindIcon(items[iJ.conients); 
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if (icon = = NULL) { 

XtSetArg(args[argc] .XLN'label. itcmsfi] .contents); argc + + ; 

} else { 

Xt5eiArg(args[aigc],XtNbinnap,icon- > pixmap); argc + + ; 
XtSeiArg(args[argc],XtNheight,icon->height+2); argc + +; 
XtSetArg(args[argc],XtNwidth,icon- > width +2); argc + + ; 

} 

} break; 

} 

switch(iteras[i].type) { /• Individual set-ups ♦/ 
case FW_text: 

XtSetArg(argsIargc],XtNstring,msg-> info.ptr); argc++; 
XtSetArg(args[argc],XtNeditType,msg- > edit); argc + + ; 
XtSetArg(args[argc],XtNuseStringInPlace,True); argc + +; 
XtSetArg(args[argcJ,XtNlehgth,msg-> size); argc + + ; 
break; 

case FW_bunon: case FW_icon_button: 

XtSetArg(args[argc],XtNinenuNanie/String)rtems[g.bcK)k); 

argc + +; 

break; 
case FW_toggle: 

if «int)itcms[i].hook- =0) { 

XtSetArg(args[argc],XtNradioData, 1); argc+ + ; 
} else { 

caddr_t radioData; 

Arg radioargsfl]; 

Widget radioGroup = widgets( (int)itcms[i] . hook- 1 ] ; 

XtSetArg(radioargs[0] f XiNradioData t &radioData); 
XtGct Val ues(radioGroup f radioargs , ONE) ; 

XiSeL^rg(args[argc),XLNradioDaia,(caddrj)((int)radioData + l)); argc + + ; 



ni inrTtTi ttt rucrr mi n r oc\ 



WO M/233SS 



PCT/GB94/00677 



• 135 - 

XtSeL^rg(args(argc],XtNradioGroup,radioGroup); argc + + 

} 

break: 
case FWscroll: 

top =(float)(*flt- > value-flt- > min)/(nt- > max-flt- > min); 
XtSeiArg(args[argc],XtNtopOmiumb,&top); argc + + ; 
XtSetArg(args[argc],XtNjumpProc,&callbacks{cal]_iJ); argc+ + ; 
wbile(caJJbacks[calJ_i] . caJlback! = NULL) calM + + ; 
cali_i + + ; 

break; 
case FW_view: 

if (view! = NULL) { 

XtSetArg(argslargc],XtNwidth,view[OJ); argc+ +; 

XtSetArg(args[argc] f XtNbeight,view(l]); argc+ + ; 

} 

break; 

> 

widgetsfi] = XtCreateManaged Widget(it^ 
gc); 

switch(it«ns[i].rype) { /• Post processing •/ 
case FW_toggle: 

if (items[i].hook= =NULL) { /* Avoids Xaw bug ♦/ 

XtSetArg(argsIO],XtNradioGroup,widgetsri]); 

XtSetValues(widgets[i] ,args,ONE); 

> 

break; 
case FWjext: { 

XFontSmict •font; 
Arg text_args(l]; 



msg- > widget = widgetsfi] ; 
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XawTextDisplayCaret(msg- > widgeunsg- > edit! = XawtexiRead); 

XiSetArg(text^args[0] f XtNfont,&font); 

XtG€tValues(widgets[i] f tcxt^args ? ONE); 

argc=0; 

if (msg->edit=:=XawicxiRead &&. msg-> info.ptr[0]!s'\O v ) 
XtSetAjg(args[argc],XtNwidth,4+^^ 
else 

XtSetAjg(args[argc] , XtNwidth,4 + rnsg- > cols*(font- > max_bounds. width + font- > min_bo 
unds.widtb)/2); 

argc + + ; 

XtSetArg(args(argc] f XtNhcight, 1 + msg- > rows*(font- > max_bounds . ascent + font- > raax_ 
bounds.desccnt)); argc+ + ; 

XtSetValues(widgets[i] ,args,argc); 

} break; 
case FW_button; 

XtOvcrTidcTransladons(widgets[i],XtParseTranslationTable(" <BtnDown> : resetO 
NameBunonO PopupMenuO")); 

break; 
case FW_down: 

if (*num- > value == num- > min) XtSetSensitive(widgets[i), False); 
num- > widgetsfO] = widgetsfi] ; 
break; 
case FW_up: 

if (*num- > value == num- > max) XtSetSensitive(widgets[i] t False); 

num- > widgets[l] = widgets [i]; 

break; 
case FWjnteger: 

num- > widgets[2] = widgets[i]; 

break; 
case FW scroll: 
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flt-> widgeis(l] = widgets[i]; 

XawScroUbarSetThumb(widgcts[i],top,0.05); 
break; 
case FW float: 

fit- > widgets(0] = widgets[i]; 
break; 

} 

if (call[(im)items[i].type]) { /* Add Callbacks •/ 
if (callbacks [callj] .callback! = NULL) 

XtAddCallbacks(widgets[i3,XtNcallback,&callbacks[call_i]); 
while(caJlbacks[call J] .callback! = NULL) callj + + ; 
call_i++; 

} 

} 

} 

Widget SbellWidget(name t parent,type,cmap t calIbacks) 

String name; 
Widget parent; 
SbellWidgetType type; 
Colormap cmap; 
XtCallbackRec callbacksQ; 

{ 

Widget shell; 
Arg args[3]; 
Position x, y; 
Dimension height =-2; 
int argc=0; 
WidgetClass 

class[] = {transiemShell WidgetClass, iransientShellWidgetClass.topLevelShellWidgetClass.p 
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ullRightMenu WidgetClass} ; 

if (type= =SW_below } J type= =SW_over) { 
XtTransJateCoords(parent,0,0,&x,&y); 
if (type==SW_below) { 

XtSetArg(argsIO],XtNheight,&height); 
XtGetValues(parcnt,args,ONE); 

} 

XtSetAxg(args[argc],XtNx,x); argc+ + ; 
XtSetArg(args[argc],XtNy,y + height+2); argc+ + ; 

} 

if (cmap!-NULL) { 

XtSetArg(args[argc],XtNcolormap,cmap); argc+ + ; 

} 

shell = XtCreatePopupSheU(name,class[type] ,partnt,args,argc); 

if (callbacks! = NULL) XtAddCallbacks(shell f XiNdcstroyCallback f callbacks); 

return(shell); 

} 

Widget Formal Widget(name t parent) 

String name; 
Widget parent; 

{ 

retum(XtCreatcManagedWidgct(nainc,fonnWidgetClass,parent,NULL,ZERO)); 

} 

void FilIMenu(parcnt.number,iiems,widgets.callbacks) 



int number; 
Menultem itemsfj; 
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Widget parent, widgctsD; 
XtCallbackRec caJlbacksQ; 



Arg args[4]; 

int i, callj=0; 

Icon icoo=FindIcoo("right"); 

for(i=0;i<number;i++) { 
int argc=0; 

XtSetAig(args[argc],XtNlabel,itemsli]. label); argc+ + ; 
if (items{i].widgetClass==smeBSBpiObjectClass) { 

XiSetArg(aigs[aigc],XiNmenuNaine,iiems[i].hoolc); argc+ +; 

XlSetArg(args[argc] ,XtNrightMargin,4 + icon- > width); argc + + ; 

XtSetArg(argsIargc],XtNrightBitmap,icon- > pixmap); argc+ +; 

} 



widgets[i]=XtCixateMamgedWidgctf^^ 

if (itcms[i].widgetClass-=smcBSBObjectClass) { /* Add Callbacks ♦/ 
XtAddCallbacks(widgcts[i],XtNcallback,&caUbacks[call_i]); 
wbile(callbacks[call_n.caUback!=NULL) caIIJ++; 
call_i++; 

} 

} 

> 

void SimpleMenu(w,closure,caIl_data) 



Widget 
caddr_t 



w; 

closure, call_data; 
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ini •hook = (int •)closure, no_child, child, argc=0; 



WidgetList children; 
char *label; 
Arg args(3]; 

Xi5etArg(args[argc],XlNlabel,&labcl); argc + + ; 
XtGetValues(w,args,argc); argc=0; 
XiSetArg(args[aurgc] t XlNchildrcn,&childrcn); argc+ +; 
XtSeiArg(argslargc] f XtNnumChildren,&no_child); argc + + ; 
XtSctArgCargsIargcJ.XtNbuaon^bunon); argc + + ; 
XtGetValue$(menu,args,argc); argc=0; 

for(child=0;chi]drcn[child]!=w && child < no j:hild;) child+ + ; 
if (w! =children[child]) EprintfCSimpleMenu: menu error\n"); 
•hook = child; 

XtSeiArg(args[argc] t XtNlabel,label); argc+ + ; 
XtSetValues(button,args f argc); 



Widget 



menu = XiParent(w), bunon; 



void 



NumlncDec(w,closure,call_data) 



Widget 



w; 



caddr t 



closure, call_data; 



{ 



Numlnpui data = (Nuralnput)c losure; 

Arg args[l]; 

char textfSTRLEN]; 



♦data- > value + = (w= =data- > widgets{0])?-l : 1 ; 
sprimf(text,data- > format, *data- > value); 
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if (data- > min = = »data-> value) XtSetSensitive(data-> widgetsfO], False); 
else XiSeiSensirive(data-> widgetsfO], True); 

if (data- > max » = 'data- > value) XtSetSensitive(data- > widgets( 1] .False); 
else XtSetSensitive(data- > widgets[l],True); 
XtSetArg(aigs[0].XtNlabel.text); 
XtSetValues(data- > widgets[2],aigs,ONE); 



void FloatlDcDec(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Floatlnput data=(FloatInput)cIosure; 

Arg argsflj; 

char textfSTRLEN]; 

float percent- *(float *)call_data; 

♦data- > value = data- > min+ (double)percent*(data- > max -data- > min); 
spriiitf(iext,data-> format, *data-> value); 
XtSetArg(args[0] ,XtNlabel,text); 
XtSetVaJues(data- > widgetsI0],args,ONE); 

} 

/* Fuxiction Name: Change YN 

* Description: Toggle YN widget state 

* Arguments: w - toggling widget 

* closure - pointer to boolean state 

* calljiata - not used 

* Returns: none. 
*/ 
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void ChaDgeYN(w,closure,caJl_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Boolean 'bool= (Boolean •Jclosure; 

Icon icon=FindIcon((*bool != True)?"confirm": "cancel"); 

Arg args[4]; 

int argc=0; 

•bool = ! *bool; 

XtSetArg(args[argc] .XtNbitmap.icon- > pixmap); argc + + ; 
XiSetArg(args[argc],XtNheight,icon- > height +2); argc + + ; 
XtSetArg(args[argc],XtNwidth,icon- > width+2); argc + + ; 
XtSetValues(w,args,argc); 

} 

int TextWidth(max,text,font) 

int max; 
String text; 
XFontStruct *font; 

{ 

int i=0.j; 

while(text[i]! = *\0 , ){ 
int width; 

forO=0;text[i+j]! = , \0 , && textfi+j]! = '\n';) j++; 
width = XTexiWidth(font,&text[i] j); 
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max = max >width?max: width; 

/»................»......,......„.,„.„„.„,.„. mmmm 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby gran ted , 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS. 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

» 
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/• 

• Image. c - Image widget 

m 

•/ 

^define XtStrlen(s) ((s) ? strlen(s) : 0) 

^include <stdio.h> 
^include <ctype.h> 
^include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.h> 
^include <X11/Xaw/Xawlnit.h> 
#include "../include/ImageP.h* 

#define sireq(a t b) (strcmp( (a), (b) ) = = 0) 

/••••••• •••••• >......»...•........»....•........... 

» 

* Full class record constant 
* 

••••••••••••• •••••• ......... .. ; 

/• Private Data */ 

static char defaultTranslationsQ = 
"<BtnlDown>: notifyO\n\ 
<BtnlMotion>: notifyO\n\ 
<BtnlUp>: notifyO'; 
tfdefinc offset(field) XtOffsct(Imagc Widget, field) 
static XtResource resources [] = { 

{XtNbitmap, XtCPixmap, XtRBitmap, si2eof(Pixmap), 
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offsct(imagc.pixmap), XtRImmediatc, (caddrj)None} f 
{XtNcallback, XtCCallback, XtRCallback, sizeofCXtPoimer), 
offset(image.callbacks) f XtRCallback, (XtPoimer)NULL}, 



static void InitiaJize(); 
static void ResizeO; 
static void Redisplay 0; 
static Boolean SctValuesO; 
static void ClassInitializeO; 
static void DestroyO; 

static XtGeometryRcsult QueryGcometryO; 
static void NotifyO, GetBitmapInfoO; 
static XtActionsRec actionsListO = { 



ImageClassRec imageClassRec = { 



{•notify', Notify}, 



}; 



/* corc_class fields */ 
^define superclass 



(AsimpleClassRec) 



/♦ superclass 



(WidgetClass) superclass, 
"Image", 

sizeof(ImageRec) 9 

Classlnitialize, 

NULL, 



/* class name 



/• widget_size 
/* dassjnitialize 
/* class jjartjnitialize 
/* class inited 



FALSE, 

Initialize, 

NULL, 



/* initialize 



/* initialize hook 



/* realize 



XtlnheritRealize, 
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/" actions 

/• nun»_actions 

/• resources 

/• num_resources 

/• xnn_class 

/• compress_raotion 

/* compress_exposure 

/* compress_emerleave 

/* visible_interest 

/* destroy 

/• resize 

/* expose 

/* set_values 

/* set_values_hook 

/• set_values_almost 

/• get_values_book 

/• accept_focus 

/* version 

/• callback_privaie 

/* tm_table 

/* qucry_gcomctry 

/* display_accelcrator 

/* extension 



•/ 
•/ 
•/ 
•/ 
•/ 

•/ 
•/ 

•/ 
•/ 
•/ 
*/ 

•/ 

*/ 
•/ 
•/ 



•/ 
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actionsList, 

XtNumber(actionsList), 
resources, 

XtNuraber(resources) , 

NULLQUARK, 

•/ TRUE, 

TRUE, 

TRUE, 

•/ FALSE, 

Destroy, 

Resize, 

Redisplay, 

SetValues, 

*/ NULL, 

XdnheritSetValuesAlmost, 

♦/ NULL, 

NULL, 

XtVersion, 

NULL. 

•/ defaultTranslations, 
•/ QueryGeometry, 
XtlnheritDisplay Accelerator, 
NULL 



/* Simple class fields initialization •/ 
{ 

/* change sensitive •/ XtlnheritChangeSensitive 

} 

}; 

WidgetClass imageWidgetClass = (WidgetClass)&imageClassRec; 
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* Private Procedures 
static void Classlnitialize() 

{ 

exiern void XmuCvtStringToBianapO; 
static XtConvertArgRec screcnConvenArgD = { 

{XiWidgetBaseOffset, (caddrj) XtOffset(Widget, core.screen), 
sizeof(Screen *)} 

}; 

XawJnitializeWidgetSetO; 

XiAddConvener(" String", "Bitmap", XmuCvtStringToBitmap, 
scrtenConvertArg, XtNumber(screenConvertArg)); 
} /* Classlnitialize ♦/ 

/* ARGSUSED */ 

static void InitiaJize(request,new) 

Widget request, new; 
{ 

ImageWidget iw = (ImagcWidgct) new; 

Dprintf("lmagclnitializc\n"); 

if (iw- > image.pixmap= =NULL) 

XtErrorMsg("NoBitmap" , " asc iiSourceCreate " , " Xa wError " , 
"Image widget has no bitmap. \NULL,0); 
' GeiBitraapInfo(new); 

if (iw->imagc.map_width< =0 1 1 iw->image.map_height< =0) 

XiErrorMsg( " NoDimension" , " asciiSourceCreate " , "XawError" , 
"Image widget illegal map dimension. " f NULL,0); 
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if (iw-> core. width == 0) iw-> core. width = iw-> imagemap width; 
if (iw- > core.hcight ==0) iw- > core. height = iw- > image. map_height; 

(•XtClass(new)- > core_class. resize) ((Widget)iw); 

} /• Initialize */ 

/• 

* Repaint the widget window 
*/ 

/* ARGSUSED */ 

static void Redisplay(w, event, region) 
Widget w; 
XEvent •event; 
Region region; 

{ 

Image Widget iw = (Image Widget) w; 

DprintfCImageRedisplay^"); 
if (region != NULL && 
XRectInRegion(region, 0 V 0 f 

iw- > image.map_width, iw-> image. map_heigh£) 
= = RectangleOut) 
return; 

XCopyArea( 

XtDisplay(w), iw->image.pixmap t XtWrodow(w), 
DefaultGC(XtDisplay(w) f XDefaultScreen(XtDisplay(w))) f 

0, 0, iw- > image. map_width, iw->image.map_height, 0, 0); 

} 
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static void Resize(w) 
Widget w; 

{ 

IraageWidget iw = (ImageWidget)w; 
DprintfCImageResize\n B ); 

} 

/* 

* Set specified arguments into widget 
*/ 

static Boolean SetValues(current, request, new, args, num args) 
Widget current, request, new; 
ArgList args; 
Cardinal *num_args; 

{ 

Image Widget curiw = (Image Widget) current; 
ImageWidget reqiw = (ImageWidget) request; 
Image Widget ncwiw = (ImageWidget) new; 
Boolean redisplay *= False; 

/• recalculate the window size if something has changed. */ 

if (curiw- > image. pixmap ! = ncwiw- > image. pixmap) 
XFreePixmap(XtDisplay (curiw), curiw- > image.pixmap); 
GetBitmapInfo(newiw); 

ncwiw- > core .width = newiw- > image. map_width; 
newiw- > core. height = newiw- > image, mapjieight; 
redisplays True; 



return redisplay 1 1 XtIsSensitive(current) ! « XtlsSensitive(new); 

} 
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static void Destroy(w) 
Widget w; 

{ 

ImageWidgct Iw = (ImageWidget)w; 
Dprintf ( " ImageDestroy \n ") ; 

} 

static XtGeomeiryResult QueryGeometry(w, intended, preferred) 
Widget w; 

XtWidgetGeomeny ♦intended, ♦preferred; 

{ 

register Image Widget iw = (Image Widget)w; 

preferred- > request_raode = CWWidth | CWHeight; 
preferred- > width - iw- > image. map_ width; 
preferred- > height = iw-> image. map_height; 
if( ((intended- > request jnode & (CWWidth | CWHeight)) 
= = (CWWidth | CWHeight)) && 
intended- > width = = preferred- > width Sl& 
intended- > height == preferred- > height) 
return XtGeomeuyYes; 
else if (preferred- > width = = w-> core, width && 
preferred- > height = = w-> core. height) 
return XtGeometryNo; 

else 

return XtGeometry Almost; 



static void Getfiitmaplnfo(w) 
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Widget w; 

{ 

Image Widget iw = (Image Wi*dget)w; 
unsigned bit depth, bw; 
Window root; 
int x, y; 

unsigned int width, height; 
char buflBUFSIZ]; 

if (iw-> image. pixraap != None) { 
if 

(!XGetGeometry(XtDisplayOfObject(w),iw- > unage.pixmap,&root,&x.&y,&width,&heig 
ht,&bw,&depth)) { 

sprinrf(buf, "Image Widget: %s %s \"%s\".\ "Could not", 
"get Bitmap geometry information for Image ", 
XtName(w)); 

XtAppError(XtWidgetToApplicationContexi(w), buf); 

} 

iw- > image. mapjvidth= (Dimension) width; 
iw- > image. map_height=(Dimension)height; 

} 

} 

/* 

* Action Procedures 
•/ 

static void Notify(w,event,params,numj)arams) 

Widget w; 
XEvent *event; 
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Siring •params; 

Cardinal •nmn_params; 

{ 

Image Widget iw = (InoageWidget)w; 

XBunonEvem *bunonevent = &event- > xbunon; 

int posn[2] = {buttonevem- > x,bunonevem- > y } ; 

if (iw-> image. map_width< =posn(0] 1 1 posn[0]<0 1 1 

iw- > image. map^height < =posn[l] || posnfl] <0) Dprintf(*No 
ImageNotify\n H ); 
else { 

I^rintfCImageNotifyVir); 
XtCalICallbackList(w t iw- > image. callbacks,posn); 

} 

} 
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source/lmpKlicsTeslSA.c 



/• 

Test harness for KJicsFrameSAQ in Klics.SA 

•/ 

^include "xwave.h" 
^include "KHcsSA.h" 

void ImpKlicsTestSA(w,closuie,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

int size Y = SAWIDTH *S A_HHGHT, 

sizeUV « SAWIDTH *SA_HEIGHT/4 ; 
short *dst[3]={ 

(short *)MALLOC(si2eof(shon)»si2eY), 
(short *)MALLOC(si2eof(shon)*si2eUV), 
(shon •)MALLOC(sizeof(short)»sizeUV), 
}, 'src[3J; 

Video video-(Video)MAIiOC(sizeof(VideoRec)); 
inr i, z; 

char fiJe_name[STRLEN]; 
Bits bfp; 

Boolean stillvid; 



strcpy(video- > name,((XawListRenirnStruct *)call_data)- > string); 
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$prinrf(file_name, " % s % s/ 7cs % s\0",g lobal- > home . KLICS_SA_DER, video- > name .KLICS 
_SA_EXT); 

bfp=bopen(file_name,"r"); • 

brcad(&stillvid,l,bfp); 

bread(& video- > size[2],sizeof(int) - 8,bfp); 

video- >data[0] = (short ••)MALLOC(sizeof (short *)*video->size[2]); 

video- >data[l] = (shon ••)MALLOC(sizeof(short *)*video->size[2]); 

video- > data(2] = (short •*)MALLOC(sizeof (short *)»video- > size[2]); 

video- > disks False; 

video- > type =YUV; 

video- > size[0] = SA_WIDTH; 

video- > sizefl] =SA_HEIGHT; 

video- > UVsamplefO] = 1 ; 

video-> UVsamplellJ = 1; 

video- > trans, type =TRANS_Nonc; 

for(z=0;z<video->size[2];z + +) { 

NewFrame(video t z); 

src(0] = video- > data[0][z]; 

src[l) « video- > datafl ]|z]; 

src[2] = video- > data[2][z]; 

KlicsFramcSA(z==0 || stillvid?STUX:SEND,src,dst,bfp); 

SavcFramc(video.z); 

FreeFrame(video,z); 

} 

bcIose(bfp); 

video- > next = global- > videos; 
global- > videos = video; 
XtFree(dstlOJ); 
XtFree(dst(l]); 
XiFree(dst[2]); 
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/* 

* Imponiog raw KJics binary files 
*/ 

^include "xwave.h" 
^include "Klics.h" 

extern Bits bopenO; 

extern void bcloseO, breadO, bwriteO, bfhishO; 

extern void SkipFrameO; 

extern int HuffReadO; 

extern Boolean BlockZeroO; 

extern void ZeroCocffsO; 

extern int ReadlntO; 

extern int DecideO; 

extern double DecideDoubleO; 

Boolean BoolToken(bfp) 

Bits bfp; 

{ 

Boolean token; 

brcad(&token,l.bfp); 
return(token); 

} 
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void HuffBlock(block,bfp) 

Block block; 
Bits bfp; 

{ 

bit X, Y; 

for(X =0;X < BLOCK;X + +) for(Y=0;Y < BLOCK;Y+ +) 
block(X][Y] =HuffRead(bfp); 

} 

void PrevBlock(old,addr,x,y,z,oct,sub,chaimcl,ctrl) 

Block old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl ctrl; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 

addr[X][Y]=Access((x< < 1)+X,(y< < l)+Y,oct.sub,Size(ctrl->dst,channcl,0)); 
old[X] m =» ctrl- > dst- > data[channeI]Iz]laddr[X]rY]] ; 

} 

} 

void DeltaBlock(new,old.delta,step) 



Block new, old, delta; 
int step; 
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{ 

int X, Y; 

for(X =0:X < BLOCK;X+ +) for(Y =0;V< BLOCK; Y+ +) 

new[X][Y] = old[X][Y] +delia[X]nTstep+(delt2[X][Y]! =0?negif(delta[X][Y] < O.(step-l) 
>>1):0); 

) 

void UpdateBlock(new,addi,z,channel,ctrl) 

int z, channel; 
Block new, addr; 
CompCtrl Ctrl; 

{ 

int X. Y; 

for(X=0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK; Y+ +) 

Ctrl- > dst- > datt[channel][z][addr[X][Y]J = (shon)new[X][Y]; 

} 

void ReadKlicsHeader<ctrl) 

CompCtrl ctri; 

{ 

KJicsHcaderRec head; 
int i; 

Video dst=ctrl->dst; 

frcad(&hcad.sizeof(KJicsHeaderRec). 1 ,cffl- > bfp- > fp); 
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ctrl- > siillvid = head, still vid; 

Ctrl- > auto_q=head.auto_q; 

Ctrl- > buf_switch = head.buf_switcb; 

Ctrl- > quant_const = head . quant_const; 

Ctrl- > thresh_const = head.thresh_const; 

Ctrl- > cmp_const= head.cmp_const; 

Ctrl- > fps= head, fps; 

for(i=0;i <5;i+ + ) Ctrl- > baseJktors[i] = head.base_factors[i]; 

Ctrl- > diag_factor = head.diag_factor; 

Ctrl- > chrome_factor = head xhrome_factor; 

Ctrl- > decide = head.decide; 

strcpy(dst- > name f ctrl- > bin name); 

dst- > type = head, type; 

dst- > disk- bead.disk; 

dst- > gamma = bead, gamma; 

dst- > rate = head, rate; 

dst- > stan = head, start; 

for(i=0;i<3;i++) dst- >sizc[i]= head. size[i]; 

fpr(i-0;i<2;i+ +) dst- > UVsamplcfi] =head.UVsample[i]; 

dst- > trans = head, trans; 

dst- > precision = head. precision; 

f 0r (i =0;i < (dst- > type « = MON071 :3);i + +) 

dst->data[i]=(shon **)MALLOC(dst->si2e[2]*si2eof(short *)); 

} 

void WriteKlicsHeader(ctrl) 
CompCtrl ctrl; 



{ 

KlicsHeadcrRec 
int i; 



head; 
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head.stillvid = Ctrl- > stillvid; 

head.awo_q = ctrl- > auto_q; 

head. buf_s witch = Ctrl- > buf_switch; 

head. quant_const= ctrl- > quant_const; 

head. thresh_const = Ctrl- > thresh_const; 

head. crap_const= ctrl- > cmp_const; 

bead.fps=ctrl->fps; 

for(i=0;i<5;i + +) head. base_factOR[i]=cxrl-> base Jactors[i]; 

bcad.diag_factor=ctrl- > diag_factor; 

head.chrome_factor= ctrl- > chrome_factor; 

head, decide = ctrl- > decide; 

head . type =ctrl-> dst- > type ; 

head.disk =ctrJ- > dst- > disk; 

head, gamma = ctrl- > dst- > gamma; 

head.rate =ctri- > dst- > rate; 

head.start=ctrl- > dst- > start; 

for(i =0;i < 3;i + + ) head.sizetf] =ctrl- > dst- > sizefi]; 

for(i = 0;i < 2;i + + ) head. UVsamplcfi] =ctrl- > dst- > UVsamplcfi]; 

head, trans = ctrl- > dst- > trans; 

head.precision=ctrl- > dst- > precision; 

fwrite(&hcad,si2eof(KlicsHcaderRec) t 1 t ctrl- > bfp- > fp); 



void KlicsTree(mode v x 9 y f z v oa v sub t channeKctrl) 

int mode, x, y, z 9 oct f sub 9 channel; 
CompCtri ctrl; 

{ 

Block addr, old f new, delta, zero_block={{0 f 0},{0,0}}; 

double norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const) ; 

int step; 
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PrevBlock(old,addr,x,y,z,oct,sub,channel,ctrl); 
if (mode! = VOID) { 

CalcNonnals(ctrl,oct.sub,channcl, norms); 
siep=norms(0] < 1.0?l:(ini)norms(0]; 
if (mode= = STILL 1 1 BlockZero(old)) { 

if (BoolToken(ctrl->bfp)) { /* NON_ZERO_STILL •/ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBlock(delta,ctrl- > bfp); 
DcltaBlock(new,old .delta, siep); 
UpdattBlock(new,addr,2,channel,ctrl); 

}else{ 

Dpriatf("ZERO_STILLVn"); 

mode = STOP; /* ZERO_STILL •/ 

} 

}else< 

if (!BoolToken(ctrl->bfp)) { /* BLOCK_SAME */ 
Dprintf("BLOCK_SAME\n"); 
mode = STOP; 

)else{ 

if (!BoolToken(ctrl- > bfp)) { /• ZERO_VID •/ 

DprintfTZERO_VID\n"); 

ZeroCoeffs(ctrl- > dst- > data[channel][z],addr); 

mode = VOID; 
} else { /♦ 

BLOCKCHANGE •/ 

Dprintf(-BLOCK_CHANGE\n"); 
HuffBlock(delta,ctrl- > bfp); 
DeltaBlock(new,oId,delta,step); 
UpdateBlock(new,addr,z,channel,cirl); 

} 

} 

} 
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}else{ 

if (BlockZero(old)) mode = STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[channcl][z] ,addr); 
mode = VOID; 

} 

} 

if (oct>0 && mode! = STOP) { 

Boolean decend - mode = = VOID?Truc :BoolToken(ctrl- > bfp) ; 
int X, Y; 



Dprinrf("x= %d, y= %d, oct= %d sub= %d mode 
%d\n",x,y,oct,sub,mode); 

if (decend) { 

if (mode! = VOID) Dprintf("OCT_NON_ZERO\n-); 
for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

KlicsTree(mode,x*2 +X,y*2 + Y,z,oct-l ,sub,channel,ctrl); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF(mode,z,ctrl) 

CompCtrl ctri; 
int mode, z; 



{ 

Block addr, old, new, delta; 

int channel, channels = Ctrl- > dst- > type = =MONO?l:3, x, y, 
octs_lum=ctrl- > dst- > trans. wavelet.space[0], 



size(2] = {Size(cnl->dst,0,0)> >octsJum+l,Size(ctrl->dst,0.1)> >octsJum+l}; 
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for(y=0;y<size(l];y++) for(x=0;x<si2e[0];x + +) { 
Boolean Ipfjoc = True ; 

if (mode! = STILL) { 

lpfJoc = BoolToken(ctrl->bfp); /* 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO •/ 

Dprimff %s\n" ,lpf_loc?"LPF_LOC_NON_ZERO" : "LPF_LOC_ZERO"); 
} 

if (lpf Joe) for(channel =0;channel < channels;channel + +) { 
int 

ocis = Ctrl- > dst- > trans, wavelet. space[ctrl- > dst- > type = = YUV && channel! =0? 1:0], 

X, Y, step, value, bits=0; 

double 

nonns[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const}; 

PrcvBlock(old,addr.x.y,z,octs-l,0,channcl,ctrl); 
CalcNonnals(ctrl,octs-l ,0,channel .norms); 
stcp=norms(0] < 1.071 :(int)nonns[0]; 
if (mode == STILL) { 
for(bits=0, 

value=((l < < 8+ctrl- > dst- > precision)-l)/step;value! «0;bits+ +) 

value = value > >1; 
for(X=0;X<BLOCK;X+ +) for(Y=0;Y< BLOCK; Y+ +) 

deltafXirY] =ReadIm(bits,ctrl- > bfp); 
DeltaBlock(new,old,delta,step); 
UpdateBlock(new,addr,z,channel,ctrl); 

}else{ 

if (BoolToken(ctrl- > bfp)) { /* 
LPF_ZERO/LPF_NON_ZERO •/ 

Dprintf("LPF_NON_ZERO\n"); 
HuffBlock(delta,ctrl- > bfp); 
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DeltaBlock(new,old,delta,stcp); 
UpdateBlock(ncw,addr,2.channel.ctrl); 
} else DprintfCLPF_ZERO\n"); 

} 

} 

} 

} 



void KIicsFrame(ctrl,z) 

CompCtrl Ctrl; 
int z; 

{ 

Video dst=ctrl->dst; 

int sub, channel, x, y, mode = Ctrl- >so*Uvid 1 1 z==0?STILL:SEND, 
octsJum=dst- > trans . wa vc le t . space [0] , 

si2e[2] = {Size(dst,0,0)> > l+octsJum,Size(dst,0,l)> > l+octsjum}; 

NewFrarae(dst,z); 

CopyFnune(dst.z-l,z,ctrl- > stillvid 1 1 z= =0); 
if (z! =0 && ctrl- > auto_q) { 



cnl- > quant_const+ = (double)(H!STO/2 +ReadIm(HISTO_BITS,ctrl- > bfp))»H!STO_DE 
LTA*2.0/HISTO-HISTO_DELTA; 

ctrl- > quant_const = ctrl- > quant_const < 0.0?0.0:ctri- > quant_const; 

Dprintf("New quant % f\n\ctri- > quani_const); 

} 

KlicsLPF(mode,z,ctrl); 

for(y=0;y<size(l];y++)for(x=0;x<sizeIO];x++) { 
if (BoolToken(ctrl- > bfp)) { 
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Dprimf("LOCAL_NON_ZER0\n"); 

for(channel=0;channel<(dsi->t>pc= = MONO?l:3);channel+ +) { 
int octs =dst- > trans, wavelet. spacc[dst- > type = = YUV 

&& channel! =O?l:0]; 

if (BoolToken(ctrl- > bfp)) { 

Dprintf("CHANNEL_NON_ZERO\n"); 
for(sub= 1 ;sub < 4;sub+ +) 

KlicsTrce(mode,x,y,z,octs-l,sub,channcl.ctrl); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else DprintfCLOCAL^ZEROXn'); 

} 

} 



void LraponK]ics(w, closure, call^data) 



Widget w; 

caddrj closure, call_data; 

{ 

char file_name[STRLEN] ; 
CompCtrlRec Ctrl; 
int i, z; 

ctrl.dst=(Video)MALLOC(sizeof(VideoRec)); 
stn^y(ctrl.bin_name,((XawListRenirnStruct •)call_dau)- > string); 

sprintf(file_name." %s%s/%s%s\0", global- > home,IOJCS_DIR,ctrl.bin_name,iaJCS_EX 
T); 

ctrl.bfp=bopen(file_name, "r"); 
ReadKlicsHeader(&ctrl); 
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if (ctri.dst- > disk) SavcHeader(ctrl.dst); 
for(z=0;z<ctrl.dst->size[2];z++) { 

if (z* =0 | j !ctrl.buf_switch) KJicsFrame(&ctrl.z); 

else { 

if (BooJToken(ctrl.bfp)) KlicsFrame(&ctrl,z); 
else SkipFrame(ctrI.dst,z); 

} 

if(z>0){ 

SaveFrame(ctrl.dst.z-l); 
FreeFrame(ctrl.dst,z-l); 

} 

} 

SaveFrame(ctrI.dst,ctrl.dst- > size[2]-l); 
FrecFrame(ctrl.dst,cirl.dst- > size[2]-l); 
bclose(ctrl.bfp); 

ctri.dst- > next = global- > videos; 
global- > videos = ctri.dst; 
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source/lmponKl icsS A . c 


/• 

* Imponing raw Klics binary files 

* Stand Alone version 
•/ 

^include "KlicsSA.h" 
extern void ConvolveO; 

/* useful X definitions */ 
typedef char Boolean; 
#define True 1 
#define False 0 
#define String char* 

extern int HuffReadSAO; 

extern Boolean BlockZeroSAO; 

extern void ZeroCoeffsSAO; 

extern int ReadlntSAO; 

extern int DecideSAO; 

extern double DecideDoubleSAO; 

Boolean BoolTokenSA(bfp) 

Bits bfp; 

{ 
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Boolean token; 

bread(&token,l ,bfp); ' 
retum(token); 

} 

void HuffBlockSA(block,bfp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y =0; Y < BLOCK; Y+ +) 
blockfX] [Y] = HuffReadSA(bfp); 

} 

void PrevBlockSA(old,addr,x,y,oct,sub,channel,dst) 

Block o}d, addr; 

int x, y, oct, sub, channel; 

short *dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]=AccessSA((x< < 1)+X,(y< <l)+Y,oa,sub,channel); 
old[X][Y] =dst(channel]raddr[X][Y]J; 

} 

} 
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void DeltaBlockSA(new, old, delta, step) 

Block new, old. delta; 
int step; 

{ 

int X, Y; 

for(X = 0;X < BLOCK;X + + ) for(Y=0;Y < BLOCK;Y + +) 

new[X][Y]=old[X][Y]+delta[X]m*«ep+(delu 

> > D:0); 

} 

void UpdateBlockSA(new,addi\channel.dst) 

int channel; 
Block new, addr, 
short *dst[3]; 

{ 

int X, Y; 

for(X = 0;X < BLOCK;X+ +) for(Y=0; Y < BLOCK;Y+ +) 
dst(channel][addr(X]fY]] = (shon)new{X]lY] ; 

} 

void KlicsTreeSA(mcKie,x,y,oct,sub,chaiinel,dst,bfp,qiiani_const) 



int mode, x, y, oct, sub, channel; 
short *dst[3J; 
Bits bfp; 
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double quant_const; 

{ 

Block addr, old, new, delta. zero_block={{0,0},{0,0}}; 
double nonns[3] = {quant_const,thresh_const,cmp_const} ; 

int step; 

PrevBlockSA(oId,addx,x,y,oct,sub,channel,dst); 
if (mode! =VOID) { 

CalcNonnalsSA(oct,sub,channel,nonns,quant const); 
step= nonns[0] < 1 .071 :(int)nonnsC0]; 
if (mode= = STILL 1 1 BlockZero(old)) { 

if (BooITokenSA(bfp)) { /• NON_ZERO_STILL */ 
Dp^imf("NON_ZERO_STILL\Il•); 
HuffBlockSA(delta.bfp); 
DeltaBlockSA(Dew,old,dclta,step); 
UpdateBlockSA(new,addr,channel,dst); 
} else { 

Dprintf("ZERO_STILL\n"); 

mode = STOP; /» ZERO_STILL */ 

} 

}else{ 

if (!BoolTokenSA(bfp)) { /• BLOCKJAME ♦/ 

Dprintf("BLOCK_SAME\n"); 

mode ■ STOP; 
}else{ 

if (!BoolTokenSA(bfp)) { /* ZER0_V1D •/ 

Dprintf(-ZERO_VID\n"); 

ZeroCoeffsSA(dst[channel] ,addr); 

mode = VOID; 
} else { /* 

BLOCK CHANGE */ 
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Dprintf("BLOCK_CHANGE\n"); 
HuffBlockSA(delta.bfp); 
DcltaBlockSA(new.old.delta.siep); 
UpdaieBlockSA(new,addr,channel,dst); 

} 

} 

} 

} else { 

if (BlockZeroSA(old)) mode - STOP; 
else { 

ZeroCoeffsS A(dst[channel] ,addr) ; 
mode = VOID; 

} 

} 

if (oct > 0 &&. mode! « STOP) { 

Boolean decend - mode « - VOID?True:BoolTokenSA(bfp); 
int X, Y; 

Dprintf("x = %d, y= %d, oct= %d sub= %d mode 
%d\n",x,y,oct,sub,mode); 

if (decend) { 

if (mode! = VOID) Dprintf( "OCT_NON_ZERO\iT); 
for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

KlicsTreeSA(mode,x*2 +X,y*2 + Y,oct-l ,sub,channel,dst,bQ),quant_const); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF_SA(modc f dst,bfp f quant_const) 



ini mode; 
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shon *dst[3]; 
Bits bfp; 



double 



guant_const; 



Block addr, old, new, delta; 
int channel, channels =3, x, y, 
octs_lum=3, 

size[2] = {SA_WIDTH> >octsJum+l,SA_HFJGHT> >octsJum+l}; 
for(y=0;y <sizefl];y++) for(x-0;x<size[0];x++) { 



if (mode! = STILL) { 

lpfJoc=BoolTokenSA(bfp); /♦ 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO */ 

Dprintf(*%s\n",lpfJoc?"LPF_L(X_NON_ZERO":"LPF_LOC_ZERO"); 
} 

if Opfjoc) foi<cbaimel»0;cbannel<cbjjincb;chaimel++) { 
int octs = channel ! =0?2:3, 

X, Y, step, value, bits=0; 



PrevBlockSA(old,addr,x,y,octs- 1 ,0,channel,dst); 
CalcNonnalsSA(octs-l ,0,channel,nonns,quant_const); 
step = nonnsfOJ < 1 .0? 1 : (int)norms [0] ; 
if (mode == STILL) { 
for(bits=0, 



value=((l < <8+SA_PREaSION)-l)/step;value!=0;bits++) 

value = value > >1; 



Boolean 



lpf_loc=True; 



double 



nonns[3] = {quam_const, thresh_const, cmp_const} ; 
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for(X =0;X < BLOCK;X + +) for(Y=0;Y < BLOCK; Y + +) 

deltafX] [Y] = ReadlBiSA(bits, bfp); 
DeItaBlockSA(new,old,delta,step); 
UpdatcBlockSA(ncw,addr,channcl.dst); 

} else { 

if (BooITokenSA(bfp)) { /* LPF_ZERO/LPF_NON_ZERO 

*/ 

Dprintf( "LPF_NON_ZERO\Q-); 
HuffBlockSA(delta,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(new,addr,cbannel,dst); 
j else Dprintf("LPF_ZERO\n"); 

} 

} 

} 

} 

void KJicsFrameSA(mode,src,dst,bfp) 

int mode; 

short *srt(3], *dst[3]; 

Bits bfp; 

{ 

int sub, channel, x, y, i, 
octsJum=3, 

size[2] = {SAJVIDTH > > 1 +octsJum, SA_HOGHT> > 1 +octsJum}; 
double quani_const; 

bread((char *)&quanM:onst,sizeof(double)*8,bfp); 
KlicsLPF_SA(mode,dst,bfp.quani_const); 
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for(y=0;y<si2£[l];y + +) for(x=0;x<size[0];x + +) { 
if (BoolTokenSA(bfp)) { 

DprintttTOCALJ^Ol^ZERONn"); 
for(channel =0;channel < 3 ;channcl + + ) { 
int ocis=channel!=0?2:3; 

if (BoolTokenSACbfp)) { 

Dprimf("CHANNEL_NON_ZERO\n"); 
for(sub- 1 ;sub < 4 ;sub + +) 

KlicsTrccSA(modc,x,y,ocis-l f sub,channel,dst,bfp t quant_const); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else Dprintf("IX)CALZERO\n"); 

} 

for(chaiinel=0;channel<3;channel + +) { 
int 

frame_si2e[2] = {SA_WIDTH> > (channel — 0?0: 1 ),SA_HEIGHT > > (channel ==0?0:1 
)}. 

frame_area - frame_si2c [0] • framc_size[ 1 ] ; 

for(i=0;i<fTaine_area;i++) src[channel][i]=dst{channel]fi]; 
ConvoIvc(sic[chaimel],False,fTanie_si2e,channel = =O?3:2,0); 
for(i =0;i < fiame__area;i+ +) 
src[channel][ij = src [channel] [Q > > SA_PRECISION; 
} 

} 
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source/InitFrame.c 



Initialise frame structure for Frame command widget 



^include Winclude/xwave.tT 

^define FRAMEJCONS 14 

^define TRANS_MENU 1 

^define COMP MENU 2 



extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern void 
extern String 
extern void 



CopyVideoO; 

CompareO; 

NAO; 

FrameDestroyO; 

ExainineO; 

FraxnePointYNO; 

FramelnfoO; 

FramcMergeO: 

MovieO; 

PostScriptO; 

SelectO; 

SpectrumO; 

NewPointO; 

TransformO; 

CompressO; 

•VideoCurrentLisK); 

KlicsSAO; 



void InitFrame (w f closure,calljlata) 
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Widget w; 

caddr t closure, call data; 



{ 

XawListReturnStruct "name = (XawListReturnStruct *)call_data; 
Video video =» FindVidco(name- > string .global- > videos); 
Frame frame =(Frame)MALLOC(si2eof(FramcRec)); 
Widget shcU[2], form, widgctsfFRAMEJCONS], 
trans_widgets[TRANS_MENU] , comp_widgetsICOMP_MENU] ; 
Arg args[7]; 
Pixmap pixmap; 

int view[2] = { 15+ video- > size[0J,15 + video- > sizefl]}; 
Formltem itemsQ>{ 

{"frm_cancer, "frame_close\ 
{"frm_copy", "copy", 
{"frmexam", •examine", 
{"frm_point_yn " , "point_y " , 
{ " frm_transform " , "transform " , 
4 ,0,FW_icon_button, "frm_trans_mcnu " } , 

{"frm_info_yn", "info", 
5,0,FW_icon,NULL>, 

{"frm_mcrge", "merge", 
{ "frm_compress" f "code", 
7,0,FW_icon_bunon,"frm_comp_mcnu"}, 

{"frmmovie", "movie", 
{ "firm jwstscript" , "postscript" , 
{•frm_comparc", "compare", 
{"fnnview", NULL. 
0, 1 ,FW_view, (String)vie w} , 

{"frmjabel", video- > name, 
{"frm_colors", "colors", 



0,0,FW_icon,NULL}. 
l,0,FW_icon,NULL}, 
2,0,FW_icon,NULL}, 
3,0,FWjcon,NULL}, 



6,0.FW_toggle,NULL}, 



8,0,FW_icon,NULL}. 
9,0.FW_icon.NULL}, 

10,0,FWjcon,NULL}, 



0,12,FWJabel,NULL}, 

13.12,FW_icon.NULL}, 



}; 
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Selection sel = (Selecuon)MALLOC(sizeof(Selectltem)); 
Menultem trans_raenu[TRANS_MENU] = { 

{"trans^Wavelet'.sffleBSBObjectClass/Wavclct'.NULL}, 

}; 

Menultem compjncnu(COMP_MENU] = { 

{"corapJOJCS\$raeBSBObjectClass, 'KLICS* ,NULL}, 

{ "comp_KLICS_SA" .smeBSBObjectClass, "KLICS SA'.NULL}, 

}; 

XtCallbackRec frame_caHQ = { 

{FraraeDestroy,(caddrj)frame}, {Free,(caddr_t)sel}, {NULL,NULL}, 

{CopyVideo,(caddrj)video}, {NULL.NULL}, 

{Examine,(caddr_t)frame}, {NULL.NULL}, 

{FramePoiniYN,(caddrj)frame}, {NULL.NULL}, 

{FrameInfo,(caddxj)frame}, {NULL.NULL}, 

{FrameMerge,(caddrj)frame}, {NULL.NULL}, 

{Movie, (caddr_t)frame}, {NULL.NULL}, 

{PostScript,(caddrj)frame}, {NULL.NULL}, 

{Select,(caddr_t)sel}, {NULL.NULL}, 

{Spectrum, (caddxj)frame}, {NULL.NULL}, 
}, image_callQ"{ 

{NewPoint,(caddr_t)franie}, {NULL.NULL}. 
}, trans_callD={ 

{Transform,(caddrj)video}, {NULL.NULL}, 
}, comp_callQ={ 

{Comprcss,(caddr_t)video}, {NULL.NULL}, 

{KlfcsSA,(caddrj)video}. {NULL.NULL}, 

>; 

Colormap cmap = ChannelCmap(frame- > channel = (video- > type = = MONO 
j | video- > trans.iype! =TRANS_None)?0:3, video- > type, video- > gamma); 

Dprinrf( w InilFramc\n"); 
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sel- > name = "video Compare "; 

sel- > bunon= "frm_compare"; 

sel- > list_j>roc = VideoCurreniUst; 

sel- >action_name= "Compare videos"; 

seJ- > action_proc = Compare; 

sel- > action_closure = (caddrj)video; 

frame- > video = video; 

frame-> shell^SheUWidgetC-frm^shell^^lobal. > toplevel,SWjop,cmap,NULL); 
fonn=FormatWidget("frm Jonn", frame- > shell); 
frame- > image_widget = NULL; 

frame- > msg ■ NULL; 

frame- > zoom =0; 
frame- > frame =0; 

frame- > point_switcb= False; 
frame- > point_merge = False; 

frame- > point = (Poini)MALLOC(sizeof(PoiniRec)); 

frame- > point- > location[0] =0; 

frame- > point- > location! 1] =0; 

frame- > point- > usage « 1 ; 

frame- > point- > next -global- > points; 

global- > points = frame- > point; 

frame- > palette =0; 

frame- > next = global- > frames; 
global- > frames = frame; 

GeiFrame(video, frame- > frame); 



enpermrrr currr raiit r w 
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pixmap = Updatelmage(fraroe); 

FillForm(form , FRAME_ICONS . items . widgets , frame call); 
shellfO] = Shell Widget( "frmjransrnenu widgets[4] , SW_menu ,NULL,NULL); 
FillMenu(shell[0] ,TRANS_MENU.trans_meDU,trans_widgets, trans call); 
shell! 1 ] = Shell Widget( " frm_comp_menu " , widgets[7] ,SW_mcnu,NULL,NULL); 
FillMenu(shell[l] ,COMP_MENU,comp_menu,corap_widgets,comp call); 

frame- > poim_merge_widget = widgets[6] ; 

XtSetArg(argslOJ,XtNbitmap,pixmap); 
XtSetArg(args( 1 J.XtNwidth.video- > sizeJO]); 
XtSetArg(args[2] .XtNheight, video- > sized]); 
XtSetArg(args[3],XtNcallback,image_call); 

frame- > image_widget=XtCreateMariagedWidget<"frm_inu 
s[ll],args,FOUR); 

XtSetSensitive(frame- > image_widget,False); 

XtSetSensitive(widgets[13],PseudoCoior= =global- > visinfo- > class); 

XtPopup(frame- > shell.XtGrabNone); 

} 

Video FindVideo(name, video) 

String name; 
Video video; 

{ 

if (video = =NULL) return(NULL); 
else if (!strcmp(name,video->name)) retum(video); 
else retum(FindVideo(name,video- > next)); 

} 
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source/InitMain.c 



Initialise menu structure for Main command widget 

♦/ 



#include "../includc/xwave.h" 



/* Save externs */ 

extern void VideoSaveO; 

extern void VideoXiinSaveO; 

extern void VideoDTSaveO; 

extern void VideoMacSaveO; 

extern void VideoHexSaveO; 

/* List externs ♦/ 



extern String *VideoList(); 
extern String ♦VideoDropListO; 
extern String *VideoCurrcntListO; 
extern String +KlicsListO; 
extern String *KlicsListSAO; 



/• Import externs •/ 



extern void ImponKlicsO; 
extern void ImpKlicsTestSAQ; 



/• Main externs */ 



WO 94/23385 



PCT/CB94/006T7 



- 180- 



extern 


void 


Select(); 


extern 


void 


VideoCleanO: 


extern 


void 


yuito, 


extern 


void 


VideoLoadO; 


extern 


void 


InitFrameO; 


extern 


void 


VideoDropO; 


extern 


void 


PlotGraphQ; 



Function Name: InitMain 
Description: Create main menu button & sub-menus 
Arguments: none 
Returns: none 

#define MAINMENU 7 
#defme SAVEMENU 5 
^define EMPT_MENU 2 

InitMainO 

{ 

Widget forms Format Widget("xwave_fonn", global- >toplevel), widgets(l], 

main_shell, main_widgets[MAIN_MENU] , 

save_shell, save_widgets[SAVE_MENU], 

impt_sbell, irapt_widgets[IMPT_MENU]; 
Fonnltcm itcmsQ={ 

{ "xwavcLogo" , "main",0,0,FW_icon_button, "xwave jnain_sh"} , 

}; 

Menultem main_menuQ = { 

{"main_0pen",smeBSB0bjectClass,"0pcn a video\NULL}, 
{"main_Anach'.smeBSBObjectClass." Attach a frame ".NULL}, 
{"main_Save",smcBSBprObjectClass,"Save a video", "xwave_save_sh"}, 



* 

V 
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{"niain_Drop". smeBSBObjectClass. "Drop a video ".NULL}, 
{•main_Clean".smcBSBObjcctClass. "Clean out videos", NULL}, 
{ "mamJmpon".sraeBSBprObjectClass, "Import a 
video "." xwave_impt_sh" } , 

{ "main_Quit" .smeBSBObjectClass, "Quit" .NULL} , 
}, save_menuQ={ 

{"save_menu_vid",smeBSBObjectClass,"Save xwave video",NULL}, 

{"save_menu_xim",smeBSBObjectClass,"Save xim video",NULL}, 

{ "save jneriu_dt\smeBSB0bjectClas3, "Save DT image ".NULL}, 

{"savejnenujnac\sraeBSBObjectClass,"Save mac video",NULL}, 

{ "save jneiro_hex", smeBSBObjectClass, "Save hex dump",NULL}, 
}, impt_menuQ = { 

{"impt_menu_kJics",smeBSBObjectClass,"KLICS",NULL}, 

{ "impt_menu_kJicsSA" .smeBSBObjectClass, "KLICS SA",NULL} , 

>; 

static Selectltem selection!] ={ 

{"video^Open'.'xwaveLogo'.VideoList/Open a 
video",VideoLoad,NULL}, 

{"^^ame_Aaach^•xwaveU)go^VideoCuITetltList, "Attach a 
frame " .InitFramc.NULL}, 

{"video_Drop", "xwaveLogo", VideoDropList, "Drop a 
video" , VideoDrop,NULL} , 
}, save_selQ={ 

{ "save_vid" , "xwaveLogo", VideoCunentList, "Save xwave 
video",VideoSave f NULL}, 

{"save_xim", "xwaveLogo" .VideoCurrcniList, "Save xim 
video",VideoXimSave,NULL}, 

{"save_dt","xwavelu)go",VideoQiiTcntList,"Save DT 
image",VideoDTSave,NULL}, 

{ "save mac", "xwaveLogo" .VideoCunentList, "Save mac 
video" , VideoMacSave.NULL} , 

{ "save_hex" , "xwaveLogo" .VideoCunentList, "Save hex 
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durap".VideoHcxSave,NULL}. 
}, impt_selfl = { 

{"impt_kJics","xwaveLogo",K]icsList, n Impon 
KLICS".IinponKJics,NULL}, 

{ " impt JclicsSA " , "xwaveLogo " .KlicsListSA. "Impon KLICS 
S A * . JmpKJicsTestSA.NULL} . 

}; 

XtCallbackRec mainjallQ = { 

{Select,(caddrj)&seIection[0]} , {NULL.NULL}, 

{Select,(caddr_t)&seleciion(lJ}, {NULL.NULL}, 

{Selca,(caddr_t)&selectioii[2]}, {NULL.NULL}, 

{Videoaean,(caddxj)NULL}. {NULL.NULL}, 

{Quit.(caddrj)NULL}. {NULL.NULL}, 
}, save_caJIO={ 

{Select,<caddrj)&save_sel{0]}, {NULL, NULL}, 

{Selea,(caddr_i)&save_sei[l]} ( {NULL.NULL}, 

{Select,(caddr_t)&save_sel[2]}, {NULL.NULL}, 

{Select,(caddrj)&save_scl[3]}. {NULL, NULL}, 

{Selcct,(caddrj)&save_scl[4J}, {NULL.NULL}, 
}, impi_caJ10={ 

{Select.(caddxj)&impt_sel[0]}, {NULL.NULL}, 
{Sclect,(caddrj)&impt_scl[l]}. {NULL.NULL}. 

}; 

DprinrfCIniiMainXn"); 

FillFonn(fonn,ONE.itcms,widgets t NULL); 

main_sheU=Sb*llWklget("xwave_n»in_sh\wk^ 

savcshcll = SheUWidget("xwave_save_sh\main_shcll,SW_meiw,NUli.NULL); 
impt_shell = Shel]Widget("xwave_impt_sh^^lain_shcll,SW_mcnu,NULL,NULL); 
FiIlMenu(imin_sbc!l,MAIN_MENU,main_mcnu,main_wklgets,maiii__calI); 
FillMenu(save_shcIl.SAVE_MENU,save_menu,save_widgets,save_caII); 
FillMenu(impi_shell,IMPT_MENU.impt_menu,impt_widgets,impt_caJI); 
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source/KL*cs5.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
properties 

and delta-tree coding 

*/ 

^include "xwave.h" 
include "Klics.h" 
^include <math.h> 

extern Bits bopenO; 

extern void bcloseO. breadO. bwriteO. bflushO; 

extern WriteKlicsHeaderO; 

/* token modes (empty) */ 

#define EMPTY 0 

#defme CHANNEL_EMPTY 1 

#defme OCTAVE.EMPTY 2 

#define LPF_EMPTY 3 

#define FULL 4 

rypedef struct _HistRec { 

int bits, octbits[3][5], Ipf, activity, target, tokenfrOKENS], coeffI129]; 

double q_const; 
} HisiRec, *Hist; /♦ history record ♦/ 



/• 
* 



Function Name: Access 

Description: Find index address from co-ordinates 
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* Arguments: x, y - (x,y) co-ordinates 

oct, sub, channel - octave, sub-band and channel co-ordinates 
" width - image data width 

* Reoims: index into vid- > datalchannelJDfindex] 
*/ 

int Access(x,y,oct,sub,width) 
int x, y, oct, sub, width; 

{ 

return(((x< < l)+(sub> > l)+width»((y< < l)+(l&sub)))< <oct); 

} 

/• Function Name: LastFrame 

* Description: Find last frame encoded 

* Arguments: z - index of current frame 

* hist - history records 

* Returns: index of previous frame 
♦/ 

int LastFrame(z,hist) 

int z; 
Hist hist; 

{ 

int i=z-l; 

while(hist[i].bits= =0 &A i>0) i-; 
remm(i<0?0:i); 

} 
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/* Function Name: Decide 

Description: Calculate value representing the difference between new and old 

blocks 

* Arguments: new, old - blocks to compare 

* mode - differencing algorithm {MAXIMUM | SIGABS | 
SIGSQR} 

* Returns: difference value 
*/ 

int Decide(new,old,mode) 

Block new, old; 
int mode; 

{ 

int X, Y, sigma =0; 

for<X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 
int n_o=new[X][Y]-o!dpC][Y]; 

switch(mode) { 
case MAXIMUM: 

sigma = sigma > abs(n_o)?sigma:abs(n_o); 
break; 
case SIGABS: 

sigma +=abs(nj>); 
break; 
case SIGSQR: 

sigma +=n_o*n_o; 
break; 

} 



} 
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retunrfsigma); 



} 



/• Function Name: DecideDoublc 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

mode - differencing algorithm {MAXIMUM | SIGABS | 

SIGSQR} 

* Returns: new normal value 
*/ 

double DecideDouble(norm,mode) 



double norm; 
int mode; 

{ 

double ret; 



switch(mode) { 
case MAXIMUM: 

ret -norm; 

break; 
case SIGABS: 

ret=4.0*nonn; 

break; 
case SIGSQR: 

ret=4.0*norm*nonn; 

break; 

} 

return(ret); 
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Boolean Decision(new,old,norm.mode) 

Block Dew, old; 
double norm; 
im mode; 

{ 

return((double)Decide(new,old,mode) < = DecideDouble(norm,mode)); 

} 

Function Name: Feedback 

Description: Calculates new target activity from target bits and historical values 
Arguments: hist - history records 

curr - current frame 
taps - size of history window 
Returns: target activity 

Lot Feedback(hist,curr,taps) 

int curr; 
Hist hist; 
int taps; 

int prev=curr t i; 
double ratio-O; 

for(i=0;i<taps && prev!=0;i++) { 
prev = LastFrame (pre v , hist) ; 



/♦ 

* 
* 



{ 



ratio + =(double)hist[prev].activity/(double)(hist[prev].bits-(prev= =0?hist(0].lpf:0)); 

SUBSTITUTE SHEET (RULE 26) 
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} 

rcturD((iiu)(rauo»(double)hist(curr].target/(double)i)); 

} 

/• Function Name: Filter 

* Description: Calculates new q_const filtering historical values 

* Arguments: hist • history records 

* curr - current frame 

* taps - size of history window 

* filter • index to filter 

* Returns: q_const 
♦/ 

double Filter(hist,curT,taps 9 filter) 

int curr; 

Hist hist; 

int taps, filter; 

{ 

double mac = hist{curr].q_const, sum =1.0, coeff= 1 .0; 

int i, prev=curr; 

for(i =0;i < taps && prev! =0;i+ +) { 
prev = Las tFrame(prev .hist); 
coeff= filter = =0?0:coeff/2.0; 
mac+ =hist[prev].q_cbnst'coeff; 
sum+=cocff; 

} 

return(raac/sum); 
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/• Function Name: Huffman 

* Description: CaJculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
•/ 

int Huffman(lcvel) 

int level; 

{ 

rcturndcvel = - 0?2:(abs(level) < 3?3: 1 +abs(lcvel))); 

} 

/* Function Name: HuffCode 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
•/ 

unsigned char *HufTCode<level) 
int level; 

{ 

unsigned char 'bytes = (unsigned char *)MAJLLOC((7+Huffinan(level))/8); 

byteslOJ = (abs(level) < 3?abs(level):3) | flevel < 0?4:0); 
if(abs(kvel)>2) { 

int index=(7+Huffman(level))/8-l; 
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bytes(index]=bytes[indexj|(l < <(Huffman(level)-l)%8); 

} 

return(bytes); 

} 

unsigned char *CodeInt(number,bits) 
int number, bits; 

{ 

int len=(7+bits)/8; 

unsigned char *bytes = (unsigned char •)MALLOC(len); 
int byte; 

for(byte -0;byte < len;byte+ +) { 
bytesfbyte] =Oxff&number; 
number = number > > 8; 

} 

return (byres); 

} 

int Readlnt(bits,bfp) 

bit bits; 
Bits bfp; 

{ 

int len-(7+bits)/8; 
unsigned char bytes[len]; 
int byte, number=0; 

brcad(bytes.bits.bfp); 
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for(byie=0;byte<len;byte++) 

number = number ((int)bytes[byte] < < byie*8); 
number = (number < <sizeof(int)*8-bits)> >sizeof(int)*8-bits; 
return(number); 

} 

/• Function Name: HuffRead 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 

* Returns: decoded level 
*/ 

bit HuffRead(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

brcad(&byte,2,bfp); 
value =(int)byte; 
if (byte = = ^0') return(O); 
else { 

bttad(&byte,l.bfp); 
negative = (byte! = *\0*); 

} 

if (value < 3) re!urn(negif(negative f value)); 
for(byte» , \O f ;bytc = - , \0 , ;vahie++) bread(&byte,l,bfp); 
rcturn(ncgif(negaiive, value- 1 )) ; 
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/• Function Name: Quantize 

» Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
•/ 

int Quantize(data,q, level) 

int data, q, *level; 

{ 

int mag_lcvel = abs(data)/q; 
♦level = negif(data < 0,mag_level); 

retun)(Degif(daia<0,inagJevel*q+(magJevel!«0?(q-l)> > 1:0))); 

} 

/♦ Function Name: Proposed 

* Description: Calculates proposed block values 

* Arguments: pro - proposed block 

* lev - proposed block quantized levels 

* old, new - old and new block values 

* decide - decision algorithm 

* norms - HVS normals 

* Returns: new= =0, proposed values (pro) and levels (lev) 
*/ 

Boolean Proposed(pro,lev t old,new.decide,nonns) 
Block pro. lev, old, new; 
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int decide; 

double nonns[3]; 



Block zero_block={{0,0},{0,0}}; 

int X, Y, step = normsfO] < 1 .0?1 : (int)norms[0]; 

Boolean zero = Decision(ne w ,zero_block, norms[ 1 ] , decide); 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 



pro[X][Y] =zero?0:old[X][Y] +Quaniize(new[X]m-old[XlIY],step,«fcacvPC][Yl)); 
return(zero); 

} 

/* Function Name: ZeroCoeffs 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data[addr[]Q] 
•/ 

void ZeroCoeffs(data,addr) 

short *data; 
Block addr. 



int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y =0; Y < BLOCK;Y + +) 
data[addr[X][Y]]=0;. 

} 
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/• Function Name: BlockZero 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block = =0 
*/ 

Boolean BlockZero(block) 
Block block; 

{ 

int X, Y; 

Boolean zero = True; 

for(X=0;X<BLOCK;X++)for(Y=0;y<BLOCK;Y++) 

if (block[X]m!=0) zero = False; 
return(zcro); 

} 

/* Function Name: SendToken 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct - co-ordinates 

* Ctrl - control record for compresssion 

* hist - history record 

* empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTAVE_EMPTY | LPF^EMPTY | FULL} 

* branch • branch of tree (0-3) 

* Returns: encodes token 
•/ 



void ScndToken(token,channel,sub # oct,ctrl,hist,empty, branch) 
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int token, channel, sub, oct, "empty, branch; 
CompCtrl Ctrl; 
Hist hist; 

{ 

ini full = FULL, i; 
String 

ioken_name [TOKENS] = { "ZERO_STTLL" , "NON_ZERO_STILL", "BLOCK_SAME" , "ZE 
RO_ VID " , "BLOCK_CHANGE" , 

"LOCAL_ZERO" . "LOCAL_NON_ZERO","CHANNEL_ZERO" , "CHANNEL_NON_ZE 
RO\ "OCT_ZERO VOCT_NONJ£ERO\ 

"LPF_ZERO", "LPF_NON_ZERO* t *LPF_LOC_ZERO","LPF_LOC_NON_ZERO"}; 

switch(*empry) { 
case EMPTY: 

if (token! « ZERO_STTLL &A token! =BLOCK_SAME) { 

SciidToken(LOCALJ*ON_ZERO,chaiinel^ 

for(i=0;i < channel;i+ +) 
SendToken(CHANh^_ZFJlO,i,sub,c)a t ctrl,hist,&rull,branch); 

•empty = CHANNELJsMPTY; 

S^ndToken(token,cbannel,sub,oct,ctrl,hist,empty,branch); 

} 

break; 

case CHANNEL.EMPTY: 

if (token! =ZERO_STTLL && token! =BLOCK_SAME) { 

SendToken(CHANNEL_NON_ZERO,charmel.sub,(Kt,ctrl ? Wst,&rull,branch); 
for(i=l;i<sub;i++) 

SendToken( token = = NON_ZFJlO_STTlX?ZERO_STILL:BLOCK_SAME,channel,i,oct,a 
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rl.hist.&full.branch); 

•empty = FULL; 

SendTokendoken.channel.sub.oct.ctrl.hist.cmpty, branch); 

} 

break; 

case OCTAVE_EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK_SAME) { 

SendToken(OCT_NON_ZERO,channel,sub.oct,ctrl,hjst,&full,branch); 

for(i = 0; i < branch; i + +) 
SendToken( token = = NON_ZERO_STIIX?ZERO_STILL:BLOCK_SAME,channel,sub,oc 
t,ctrl,nist,&full .branch); 

•empty = FULL; 

SendToken(token,channel,sub,oct,ctrl,hist,empty, branch); 

} 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendToken(IJ > F_LOC_NON_2ERO,cbannel,sub,<)ct,ctrl,hist,&fuU,branch); 

for(i - 0;t < channel;! + +) 
SeridToken(lJPF_ZEROa,s«b,oct,ctrl,hist,&ftill,branch); 

•empty = FULL; 

SendToken(token,channel,sub t oct,ctrl,hist,empty .branch); 

} 

break; 
case FULL: 

DprintfC %s\n\token_naine[token]); 

his!- > token[ioken] + + ; 

hist- > bits+ =token_bits[ token]; 

hist- > octbitsfchannel] [oct] + = token_bits[token] ; 

if (ctrl- > bin_switch) 
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bwriteC&token^odesltokenl.ioken^itsftokenj.ctrl- > bfp); 
break; 

} 

} 

Function Name: Readfilock 
Description: Read block from video 

Arguments: new, old, addr - new and old blocks and addresses 

x, y, z, oct, sub, channel - co-ordinates of block 
Ctrl • compression control record 
Returns: block values 

void ReadBlock(new,old,addr,x,y,z t oct,sub,channel,ctrl) 

Block new, old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl ctri; 

{ 

im X, Y; 

for(X«0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][YJ=Access((x< < 1)+X,(y< < l)+Y,oct,sub,Size<ctrl->src,channel,0)); 
r*w[X][Y]=(int)ctrl- > srcr > datalchannel][zJIaddr[X]rY]]; 
oldpqrY] - (int)ctrl- > dst- > data(cliannel]Iz]laddr[X]lY]]; 

} 

} 

/♦ Function Name: CalcNormals 
# Description: Calculates HVS weighted normals 



*/ 
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Argumenis: Ctrl - compression control record 

oct, sub, channel - co-ordinates 
norms - pre-initialised normals 

Returns: weighted normals 



void CalcNormals(ctrl,oct t sub,channel t norms) 

CompCtrl ctrl; 

int oct, sub, channel; 

double norms[3]; 

{ 

Video vid=ctrl->dst; 

int norm, base_oct =oct-f ( vid- > type = = YUV && 
channel! =0?vid- > trans, wavelet. space[0]-vid- > trans. wavelet.space[l]:0)+(sub= =0?1:0) 



for(norm=0;norm<3;nonn++) { 

if (norm!=0) normsfnorm] *= ctrl- > quantjronst; 
normsfnorm] * = 
ctrl- > base_factorsfbasej>ct]*(sub= =3?ctrl- > diag_factor: 1 .0); 

if (channel! =0) normsfnorm] * = ctrl- > chromejactor; 
normsfnorm] *=(double)(l< <vid-> precision); 

> 

} 



/ 



Function Name: MakeDecisions 

Description: Decide on new compression mode from block values 
Arguments: old, new, pro - block values 

zero - zero flag for new block 

norms - HVS normals 
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mode - current compression mode 
decide - comparison algorithm 
new compression mode 

int MakeDecisionsCold^ew^ro^zcro^orras^modcdecide) 

Block new, old, pro; 
Boolean zero; 
double norms[3J; 
int mode, decide; 

{ 

Block zero^block={{0 t 0},{0 f 0}}; 

int newjnode, np=Decide(new,pro, decide), no = Decide(new,old, decide); 

if (np<no &l& (double)no>DecideDouble(nonns[mode=»STILL?l:2] f decide) 
&& !zero) 

newjnode = mode == STILL 1 1 
(double)Dccide(old,zeroJ>lock,decide) < = DecideDouble(norms[l],decide)?STELL;SEND; 
else newjnode = mode = = SEND && np<no && zero?VOID:STOP; 
return(newjnode); 

} 

int MakeDecisions2(old,new t pro t lev t zero t nonns,mode,decide) 

Block new, old, pro, lev; 
Boolean zero; 
double norms [3]; 
int mode, decide; 

{ 



• Returns: 
•/ 
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Block zero_block = {{0.0},{0,0}}; 

im newjnode = mode == STILL \ \ BlockZcro(old)?STTLL:SEND, 
np = Decide(new.pro,decide), no=Decide(new.old.decide); 

if (new_mode= = STILL) new_mode=np> =no 1 1 zero | j 
BlockZero(lev)?STOP:STILL; 

else new_mode=zero && np<no?VOID:np> =no J j 
Decision(new,old,norms[2], decide) 1 1 BlockZero(lev)?STOP:SEND; 

rerurn(new_mode); 

} 

/• Function Name: UpdatcCocffs 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* z, channel, oct - co-ordinates 

* ctrl • compression control record 

* hist - history record 

* Returns: alters ctrl- > dst- > data[channel][z][addrQO] 
•/ 

void UpdateCocffsCproJev.addr^.channeKoa^trMiist) 

Block pro, lev, addr; 
im z, channel, oct; 
CorapCtrl ctrl; 
Hist hist; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 
int bits=Hufftnan(lev[X][Y]), 
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level =abs(lev[X][Y]); 



Ctrl- > dst- > daD[chanDel][z][addr[X][YJ] = (shon)pro[X](Y]; 

hist- > coeffllevel > 128?128:level] + + ; 

hist- > bits += bits; 

hist- > octbits(channel] [oct] + = bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=HuffCode(lev[X][Y]); 



} 

} 



bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 



/* Function Name: SendTiee 

* Description: Encode tree blocks 

* Arguments: prev_mode • compression mode 

* x, y, z, oct, sub, channel - co-ordinates 

* Ctrl - compression control record 

* hist - history records 

* empty - token mode 

* branch • tree branch number 

* Returns: active block indicator 
*/ 

Boolean SendTree(prev_mode,x,y,2,oct,sub t channel,ctrl,hist,empty,branch) 

int prev mode, x, y, z, oct, sub, channel, "empty, branch; 
CompCtrl Ctrl; 

Hist hist; 
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{ 

Block addr, old, new, pro, lev; 
int newjnode, X, Y; 
double 

norms[3] = {ctrl->quant_consi,^ /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlockCnew^ld^ddr^x.y.z^t^sub.channel.ctrl); 
if (prev_raode!=VOID) { 
Boolean zero; 

CaIcNormals(ctrl,oct,sub f channel f nonns); 

zero = Proposed(pro,lev,old,new,ctrl- > decide.norms); 

/• 

new_mode = MakeDecisions(old,new,pro,2ero,nonns,prcv_mode t ctrl-> decide^ 

new_mode = MakcDecisions2(old,new,proJev,z^^ > decide); 

swiich(new_mode) { 
case STOP: 

/*SendToken(prev_raode = = STIIX?ZER0_S7I1X:BL0CX_SA^ 
ist,empty .branch);*/ 

ScndTokcn(prcv_mode= = STILL 1 1 
BlockZero(old)?ZERO_STIIX:BL<X:K_^^ 
break; 
case STILL; 
case SEND: 

active = True; 

/*SendToken(prev_m<xje==SmL?NO^ 
,oct,ctrl. hist, empty t branch) ; */ 
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SendToken(prev_mode= = STILL j | 
Block2cro(old)?NON_ZERO_STIlX:BLOCK_CHANGE.ch2jmel,sub,oct,ctrl.hist,c 
branch); 

UpdateCoeffs(pro , lev,addr,2 .channel .oct, Ctrl , hist); 
break; 
case VOID: 

SendTokenCZEROJ/n^channel.sub.oct.ctrl.bist.empty. branch); 

ZeroCoeffs(ctrl- > dst- > data[channel][z],addr); 

break; 

} 

}else{ 

if (BlockZero(old)) newjnode-STOP; 
else { 

ZcroCocffs(ctrl- > dst- > data[channel][z],addr); 
new_modc = VOID ; 

} 

} 

if (oct>0 && new_mode!=STOP) { 

int mt = OCTAVE_EMPTY, full -FULL; 

Dprinrf("x= %d, y= %d, oct= %d sub= %d mode 
%d\n" ,x,y ,oct,sub,new_mode); 

for(Y=0;Y<2:Y++) for(X=0;X<2;X++) 

(void)SendTree(new_mode,x*2 +X,y*2 + Y,z,oct-l ,sub,channel,ctrl t hist,&mt,X +2*Y); 

if (mt= = OCTA VE_EMPTY && newjnode! = VOID) 
SendToken(OCT_ZERO,criannel,sub.oct,ctrl.bJst,«&rull t 0); 

} 

returo(aciivc); 

} 



/' Function Name: SendLPF 
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* Description: Encode LPF sub-band 

* Arguments: mode - compression mode 

z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: encodes data 
*/ 

void SendLPF(raode,z,ctrl,hist) 

CompCtrl Ctrl; 
int mode, z; 
Hist hist; 

{ 

Block new, old, pro, lev, addr; 

int channel, channels = Ctrl- >src-> type = ~M0N0?1:3, x, y, full = FULL, 
octsjum-ctrl- > sic- > trans . wave let . space [0] , 

size[2] = {Sizc(ctrl->src.0,0)> >ocisJum+l,Size<ctrl->src,0,l)> >octs_lum+l}; 

for(y=0;y<size[l];y++) for(x=0;x<size[0];x + +) { 
int empty = LPF_EMPTY ; 

for(channel=0;channel<channels;channel + +) { 

int octs = Ctrl- > src-> trans, wavelet. space[ctrl- > sre- > type= =YUV 
&& channel! =0?1:0], 

new_mode, X, Y, step, value, bits=0; 

double 

norms[3] = {ctrl- > quant_consi,ctrl- > thresh_const,ctrl- > cmp_const} ; 
CalcNormals(ctrl.octs-l .O.channel.norms); 
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siep=norms[0] < 1.0?l:(int)norms[0]; 
for(bii5=0, 

value=((l < < 8 +ctrl- > dsi- > precision)-l)/siep;value! =0;bits + +) 
value = value > > 1; 
ReadBlock(new,old,addr,x,y,z,octs-l,0,channel,ctrI); 

/* Proposed */ 

for(X=0;X <BLOCK;X+ +) for(Y =0;Y < BLOCK;Y+ +) 

pro[X](Y] = old[X][Y]+(^ianti2e(rewpqm^ldlX]m,step,&(lev[X][Y])); 

/* MakeDecisions */ 

new_mode = mode - « STILL7STILL: Decision(new,old,norras(2] ,ctrl- > decide) 1 1 
BlockZero(lev)?STOP:SEND; 

switch(new_raode) { 
case SEND: 

SeiKJToken(IJ > F_NON_ZERO.chaimel,0,octs,ctri.hist,&ernpry,0); 
UpdaieCocffs(pro,lev,addr,z,channel,octs,ctrl,hist); 

break; 

case STILL: 

for<X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

ctrl->dst-> data(cbannel]l2][addrIX][Y]] =(sbon)pro[X]rY]; 

hist->bits+=bits; 

hist- > octbits[channel][octs] + = bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=CodeInt(lcv[X]rY],bits); 



bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 
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} 

break: 
case STOP: 1 

SeDdToken(LPF_ZERO,channel,0,ocis,cirl,hist,&empry,0); 
break: 

} 

} 

if (mode! = STILL &.&. empty = =LPF_EMPTY) 
SendToken(U 3 F_LOC_ZERO,channel,0.octs_lumxtrl.hist.&ful],0); 

} 

hist- > Ipf = hist- > bits; 

} 

/* Function Name: LookAhead 

* Description: Examine base of tree to calculate new quantizer value 

* Arguments: z • frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: calculates new Ctrl- > quant_const 
•/ 

void LookAhead(z,ctrl,hist) 

CompCtrl Ctrl; 
int z; 
Hist hist: 

x, y f sub, index, thresh[HISTO], decide =ctrl-> decide, act, 
taract=Feedback(hist,z.ctrl- > feedback), 
octs =ctrl- > sre- > trans, wa velet. space [0], 



{ 

int 
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size[2] = {Siz£(cn-l->src,0,0)> > l+octs,Size(ctrl->src,0,l)> > 1+octs}; 
Block new, old, addr; 
double old_quam = Ctrl- > quani_const; 

Ctrl- > quant_const =1.0; 

for(index=0; index < HISTO; index + + ) threshfindex] =0; 
for(y=0;y<size[l];y + +) for(x=0;x<size[0];x+ +) 
for(sub=l;sub<4;sub++) { 

double qjhresh[3], 
norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > crap_const} ; 
Block zero J>lock={ {0.0}, {0,0}}; 

ReadBlock(new,old;addr,x,y,z,octs-l,sub,0,ctri); 
CaJcNonnaJs(ctri,octM,sub,0,norms); 

q_thresh[ 1] = (double)Decide(new t 2ero_block,decide)/DecideDouble(norms[ 1] .decide); 

q_thresh(2] =(double)Decide(new,old,decide)/DecideDouble(nonns[2],decide); 
if (BlockZero(old)) q_threshlO]=q_ihresh[l]; 
else q_thresh[0] =q_ihrcsh[2] < q_ibrcsh[l]?q_threshl2]:q_thresh[l]; 
if (ctrl- > decide = =SIGSQR) q_thresh[0] = sqn(q_ihresh[0]); 

index = (int)((q_thresh[0]-old_quani + HlSTO_DELTA)*HISTO/(HISTO_DELTA*2)); 

index=index < 0?0:index> HISTO-17HISTO-1 :index; 
threshlindex] + + ; 

} 

for(index=HISTO-l, act=0;index> =0 && acKtaraa; index-) 
act+=thresh[index); 



ctrl- > quant_const= (double)(index + l)*HISTO_DELTA*2.0/HISTO+old_quam-HISTO_ 
DELTA; 

cul- > quant_const =ctrl- > quant_const < 0.070. Oxtrl- > quant_const; 
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DprintfC Target bits %d act %d (real %d) adjust q_const to 
%3. 2f\n".hist(z]. target, taract,act,ctr]->quant_const); 

hist[z] . q_const = Ctrl- > quant_const; 
Ctrl- > quant_const= Filter(hist.z,ctrl- > feedback.ctrl- > filter); 
DprinrffPost filtering q_const to %3.2f\n",cui->quant_const); 
if (ctrl- > bin_switch) { 

unsigned char •byies=Codelnt(index + l-HISTO/2,HISTO_BITS); 

bwrite(bytes,HISTO_BITS,ctrl- > bfp); 
XtFree(bytes); 

> 

} 

/* Function Name: CompressStats 

* Description: Compile compression statistics 

• Arguments: ctrl - compression control record 

♦ hist - history records 

* Returns: plot graphs 

void CoropressStats(coi.nist) 

CompCtrl ctrl; 
Hist hist; 

{ 

FILE •fpjoken, *fp_coeff, *fpJog, ""fopenO; 

char file_name(STRLENl; 

int channel, z, i, sigma; 

sprintf(file_name. " %s%s/%s.token%s\0",global- > home,PLOT_DIR,ctrl- > stats_name,P 
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LOT_EXT); 

fp token = fopen(fUe_name,"w"); 

sprintf(file_namc. " %s%si *s.coeff%s\0" .global- > home,PLOT_DlR,ctrl- > stats_name,PL 

OT_EXT); 

fp_cocff=fopcn(filc_namc/w"); 

sprmtf(rdej>ame, H %s%s/%sJog%s^g^^ 

T_EXT); 

fp Jog = fopen(file_name, "w"); 
fprinrf(fp_token, "VTokens %s\n" .Ctrl- > name); 
for(i=0;i<TOKENS;i++){ 
sigma=0; 

for(z=0;z< Ctrl- > src- > size[2];z+ +) sigma+ =hist[z]:token[i]; 
fprintf(fp_token,"%d %d\n",i,sigma); 

} 

fprintf(rp_coeff,"\"Coeffs %s\n" .Ctrl- > name); 
foKi=0;i<129;i++){ 
sigma =0; 

for(z=0;z< Ctrl- > src- > size(2];z+ +) sigma+ =hist[z].coeffTi]; 
rprintf(fp_coeff,"%d %d\n",i,sigma); 

} 

for(i=0;i<5;i++){ 

String titles[5] - { "treebits" , "activity * , "quant" , "bits" , "ratio" } ; 

fprintf(fpJog, "\n\" %s\n" ,titles[i]); 
for(z=0;z< ctrl-> src- > size[2];z+ +) 

switch(i) { 

case 0: fprintf(fpJog. " %d %d\n" ,z,hist[z] .bits-hist[z] .lpO; 
break; 

case 1: fprintf(fp_log, B %d %dm",z,hist[z] .activity); 
break; 
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case 2: fpriDtf(fp_log."%d %f\n".z.hist[z].q_const); 
break; 

case 3: fprintf(fp_log,"7ed %d\n",z ! hist(z].bits); 
"break; 

case 4: fprintf(fpJog t "%d 
%f\n",2,(double)(hist[z].bits-(z==0?hist(z].lpf:0))/(double)hisi[zj.aciivity); 

break; 

} 

} 

for(channel =0;channcl < (ctrl- > sre- > type= = M0N0?l:3);cbannel+ +) { 

int ocLs=ctrl- > sre- > trans. wavclet.space(ctrl-> sre- > typc= = YUV 
&& channel! =0?1:0]; 

for(i=0;i<=octs;i++) { 

fprintf(fp_log,"\n\*cbannel %d oct %d\n",channel,i); 
for(z=0;z < Ctrl- > sic- > size[2J;z+ -4-) 

fprintf(fpJog,"%d %d\n\z,hist[z].octbits[cbannel][i]); 

} 
> 

fclose(fp_token); fclose(fpcoeff); fclose(fpjog); 



Function Name: CopyFrame 
Description: Copy frame or zero 
Arguments: vid - video 

from, to - source and destination frame numbers 

zero • zero out flag 
Returns: alters video- > data 



void CopyFrame(vid,from,to,zero) 
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Video vid; 

int from, to; 

Boolean zero; 



int i, channel; 



for(channel = 0;channel < ( vid- > type = = MON071 :3);channel + + ) { 
int size»Si2e(vid,channel,0)*Size(vid t channel,l); 

for(i=0;i<size;i++) 

vid- > data[channel][to][i] =zero?0: vid- > data[channel][from][i]; 

} 

} 

/* Function Name: CompressFrame 

* Description: Compress a Frame 

* Arguments: Ctrl - compression control record 

* z - frame number 

* hist * history records 

* target - target bits 

*/ 



void CompressFrame(ctrl,z,hist,target) 



CompCtrl Ctrl; 
int z, target; 
Hist hist; 



{ 

Video src=ctrl->src, dst=ctrl->dst; 

int sub, channel, x, y, mode=ctrl->stillvid j j z = 



=0?STILL:SEND, 
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octs_lum = src- > trans, wavelet. space[0], 
si2e[2] = {Si2c(src.O,0)> > 1 +octsJum.Size(src,0.1)> > 1 +octsJum}; 
NewFramc(dst,z); 

s 

CopyFrame(dst,2- 1, z.ctrl- > still vid j| z==0); 

GelFrame(src.z); 

hist[z]. target = target; 

if (z! =0 && Ctrl- > auto_q) LookAhead(z,ctrl,hist); 
ScndLPF(mode,z.ctrl,&histIz]); 
DprintfCLPFbits %d\n",hist[z].lpf); 
hlst[z) . q_const = Ctrl- > quant_const; 
for<y=0;y<size{l];y++) for(x=0;x<size[0];x ++) { 
int empty = EMPTY, full = FULL; 

for(channel=0;channel < (dst- > type= =M0N0?l:3);channel + +) { 
int oct5=src-> trans. wavelet. space[src-> type = = YUV && 

channel! =0?1:0]; 

for(sub=l;sub<4;sub++) { 
Boolean 

active=SendTree(mode,xj,z,CH:ts-l,sub,cbannel,ctrl,idiist[z],&empty,0); 

hist[z].activity+=channel = =0 && active; 

} 

switch(empry) { 
case FULL: 

empty = CH ANNEL_EMPTY; 

break; 

case CHANNELEMPTY: 

SendToken(CHANNFJ._ZFJlO,channcl,sub,c<:ts-l,ctrl,&histU],&full.O} 
break; 
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} 

} 

if (empty = = EMPTY) 
SendToken(LOCAL_ZERO.chaiuiel,sub,octsJuin-l ,ctrl,&hisi[z] ,&full,0); 

} 

Dprintf ( "Activity : % d\n " ,hist(z] . activity) ; 
FreeFrame(src,z); 

} 

/* Function Name: SkipFrame 

* Description: Shuffle frame data as if cunent frame was skipped 

* Arguments: vid • video 

* z - frame number 

* Returns: alters vid- > data 
•/ 

void SkipFrame(vid,z) 

Video vid; 
int z; 

{ 

NewFrame(vid,z); 

CopyFrame(vid,z-l,z,False); 

if(z>l){ 

GetFrame(vid,z-2); 

CopyFrarne(vid,z-2,z-l .False); 

FreeFrame(vid,z-2); 

} 

} 



/* Function Name: CompressCtrl 
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Description: Perform KLICS on a video 

* Arguments: w - Xaw widget 

* closure - compression control record 

caJljiata - NULL 

* Returns: compressed video 
•/ 

void CompressCtrl(w,closure,ca]l_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

CompCtrl ctrl=(CompCtrl)closure; 

int sigma_bits, frame_count, z, i, buffer=0, frames = Ctrl- >src->size[2], 
bpf_in=(64000*ctrl- > bitrate)/ctrl- > src- > rate. 
bpf_out - (int)((double)(64000»ctrl- > bitrate)/ctrl- > fps); 

FILE *fopenO; 

char file_name(STRLEN]; 

HistRec hist [frames]; 

Message msg = NewMessage(NULL,60); 

msg-> rows = frames > 10711: frames +(frames= = 1?0:1); msg->cols=30; 
if (global- > batch = = NULL) { 

XtCallbackRec callbacksO={ 

{CloseMessage,(caddrj)msg}, {NULL,NULL}, 

}: 

MessageWindow(FindWidget("frm_compress",w).msg,"KLICS",True.callbaclcs); 
} 

Dprintf("CompressCtrl\n"); 
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if (Ctrl- >src-> type ==YUV && 
(Ctrl- > src- > trans. wavelet.spacefO]! =ctrl- > src- > trans. wavelet. spacefl J +ctrl- > src- > U 
Vsample[0] || Ctrl- > src- >UVsainple(0]! = Ctrl- > src- > UVsamplcfl])) { 

Eprintf("Y-UV octaves mis-matched. Check UV-sample"); 

return; 

} 

ctrl- > dst = Copy Header(ctrl- > src); 
strcpy(ctrl- > dst- > name, ctrl- > name); 
if (ctrl- > dst- > disk) SaveHeader(ctrl- > dst); 
if (ctrl- > bin_switch) { 

sprintf(filc_name, " %s%s/%s%s\0",global-> home,KLICS_DIR,ctrl- > bin_name,KIJCS 
EXT); 

ctrl- > bfp = bopen(file_name, " w"); 
/* Write some son of header */ 
WriteKlicsHeader(ctrl); 

} 

for(z=0;z<frames;z++) { 
hist[z].bits=0; 
hist(z].lpf=0; 
hist[z].activity=0; 
hist [z]. target =0; 

for(i=0;i <5;i+ -f ) hist[z].octbits[0][i]=0; 
for(i=0;i <5;i+ +) hist[z].octbits[l][i] =0; 
for(i =0;i < 5 ;i + +) hist[zj .octbits[2][i] =0; 
for(i=0;i<TOKENS;i+ +) hist[z].token[i]=0; 
for(i=0;i< 129;i++) hist[z].coeffti]=0; 
hist[z].q_const=0.0; 

} 

for(z=0;z<frames;z++) { 

if (z==0 1 1 !ctrl->buf_switch) { 

CompressFrame(ctrl,z,hist.bpf_out); 
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buffer = 3200*ctrl- > bitrate + bpf_in; 

} else { 

Boolean no_skip; 



buffer- =bpf_in; 

buffer = buffer < 0?0:buffeT; 

no_skip= buffer <6400 , ctrl-> bitrate; /• H.261 buffer size •/ 
if (Ctrl- > bin_switch) bwrite(&no_skip,l ,ctrl- > bfp); 
if (no_skip) { 

CompressFranie(ctrl ,2,hist,bpf_out/* + bpf_out/2 -buffer*/); 
buffer +=hist[z]. bits; 
} else SkipFrame(ctrl->dst,z); 

} 

if(z>0){ 

SaveFrame(ctrl- > dst,z-l); 
FreeFrame(ctrl- > dst,z-l); 

} 

Mprintf(msg,"%s%03d: %d 
bits\n",ctrl- > dst- > name.z+ctrl- > src- > stan,hist[z].bits); 
Mflusb(msg); 

} 

SaveFrame(ctrl- > dst.ctrl- > src- > size[2]-l); 

FreeFrame(ctrl- > dst,ctrl- > src- > size{2]-l); 

if (ctrl->bin_switch) { bflush(ctrl- > bfp); bclose(ctrl- > bfp); } 

if (ctrl- > stats_switch) CompressStats(ctrl.hist); 

DprintfCCompression Complete\n"); 

sigma_bits=0, frarae_couni=0; 

for(i=0;z< Ctrl- > src- >size[2];z++) { 

sigma_bits + « hist(z] .bits; 

if (hist[z].bits! =0) frarne_count+ +; 

} 

if (ctrl->buf_switch) { 
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DprintfCBuffcr contains %d bits\n",buffer-bpf_in); 
Dprintff Frame Rate %4.1f 
Hz\n",(double)(ctrl- > src- > rate*(frame_count-l))/(double)(ctrl- > src- > size[2]-l)); 

} 

if (frames >1) { 

Mprinrf(msg, "Total: %d bits\n",sigma_bits); 
Mflush(msg); 

} 

Ctrl- > dst- > next = global- > videos; 
global- > videos = Ctrl- > dst; 



/* Function Name: BatchCompCtrl 
* Description: Batch interface to CompressCtrl 
•/ 



void BatchCompCtrl(w,clos\ire,calljiata) 

Widget w; 

caddr t closure, call_data; 



{ 



CompCtrl ctrl=(CompCtrl)closure; 

if (Ctrl- > src = = NULL) Ctrl- > src = FindVideo(ctri- > src_ name, global- > videos); 
CompressCtrl(w t closure,call_data); 



Function Name: InitCompCtrl 
Description: Initialise the compression control record 
Arguments: name - name of the source video 
Returns: compression control record 
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*/ 

CompCtrl InitCompCtrl(name) 
String name; 

{ 

CompCtrl Ctrl = (CompCtrl)MAJLLOC(si2eof(CompCtrlRec)); 
int i; 

Ctrl- > decide = SIGABS; 
Ctrl- > feedback =4; 
ctrl->filter=0; 
Ctrl- > still vid= True; 
Ctrl- > stats_s witch = False; 
ctrl- >auto_q= True; 
Ctrl- > buf_$witch=True; 
Ctrl- > bin^s witch = False; 
Ctrl- > cmp_const=0.9; 
Ctrl- > thresh_const=0.6; 
Ctrl- > quant_const=8.0; 
Ctrl- >fps= 30.0; 
ctrl->bitrate=l; 
for(i=0;i<5;i++){ 

double defaults(5] = { 1 .0,0.32,0. 16,0. 16,0. 16}; 

ctrl- > base_factorsfi] =defaults[i]; 

} 

ctrl- >diag_factor= 1 .4142136; 
ctrl- > chrome_factor=2.0; 
strcpy(ctrl-> src_name.name): 
strcpy(ctrl-> name.name); 
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strcpy(ctrl- > 5tats_name,name); 
strcpy(ctrl- > binjiamcname); 
return(ctrl); 

} 

/* Function Name: Compress 
* Description: X Interface to CompressCtrl 
*/ 

#define COMPJCONS 25 
#define VIDJCONS 15 

void Compress(w,closurc,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video =(Video)closure; 

CompCtrl ctrl = InitCompCtrl(video- > name); 

int i, space = video- > trans. wavelet. space[0] + l; 

Numlnput num_inputs = (NumInput)MAlJLCXr(2*si2eof(NuniInputRec)); 

Floatlnput flt_inputs = (Floatlnput)M ALLOC(6*sizeof (FloatlnputRec)) , 

oct_inputs = (FloatInput)MALLCX:(space*si2eof(FloaanputRec)); 

Message msg = NewMessage(ctrl- > name, NAMEJLEN), 

msgjnn = Ne wMessage(c trl- > bin_name , N AME_LEN) , 
rasg_stats = NewMessage(ctrl- > stats_name,NAME_LEN); 
XiCallbackRec destroy_callQ = { 
{Frce,(caddrj)ctrl}, 
{ Free , (caddr J)num_ii^)u ts} , 
{Free . (caddr j)flt_inputs} , 



rnncTtTUTr eucrr jdih c nc\ 
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{ Free , (caddr j)oct_inputs } . 
{ CloseMessage , (caddr j)msg} , 
{CloseMessage, (caddr j)msgj)in} , 
{ CloseMessage , (caddr_t)msg_stats } , 
{NULL, NULL}, 

}; 

W idget parent = Find Widget( " fnncompress " ,XtPareni(w)), 

shel] = ShellWidget("kJics B ,parent,SW_below,NULL,destroy_call), 
form = FormatWidgct( "klics_fonn" .shell), 

dec_shell =ShellWidget("k]ics_cng_dec" ,shell,SW_menu,NULL,NULL), dec_widgets[3], 

filt_shell = ShellWidget("kJics_cng Jilt" ,sheU,SW_menu,NULL,NULL), filt_widgets(2], 
widgets[COMP_ICONS], vid_widgets[VIDJCONS], 

oct_widgcts[space*2]; 

Fonnliem itemsQ={ 

{ "klics_cancel" , "cancel " ,0,0,FW_icon,NULL} , 
{ "klics_confinn " , "confirm " , 1 ,0,FW_icon.NULL} , 
{"klicsjitle". "Compress a video", 2,0,FW_labcl,NULL}, 
{ "klics_vid Jab" . "Video Name: " ,0,3 .FWJabel.NULL) , 
{ "Wics_vid " , NULL,4 ,3 .FWjext , (Sning)msg} , 

{ "klics_stats Jab ". "Statistics: " ,0,4 .FWJabel.NULL} , 
{"klics_stats",NULL.4,4,FW_yn,(String)&ctrl- > stats_switch}, 
{"k]ics_stats_name",NUlL,7,4,FW_text,(String)msg_stats}, 
{ "klics J>injab" , "KLICS File: " ,0,6,FW Jabel.NULL} , 
{"kJics_bin",NULL,4,6,FW_yn,(String)«&ctrl- > bin_switch} , 

{ " kJics_bin_name " .NULL. 1 0.6 ,FW_text , (String)msg_bin} , 
{"Wics_dec Jab". "Decision: ".0.9.FW Jabel.NULL} , 
{ "klics_dec_btn" , "SigmaAbs" ,4 ,9,FW_button, M klics_cng_dec"} , 
{ "klics_qn_float" .NULL.0, 12.FW _float.(String)&flt_inputs[0] } , 
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{"kJics_qn_scroll\NUIJ.,4J2.FW_scroll,(Striiig)&nt_inpuis[0]}, 

{-kJics_th_^oat^NUIX,0J4.FW_^oatXStriDg)&nt_i^puls[lJ} f 
{ "kJics_ih_scroll" ,NULL,4 , 14,FW_scroll,(Scring)&nt_inputs[ 1 ]} , 
{"Uics_cm_noat\NUlX,0J6,FW_noat,(String)&nt_inpuis(2]}, 
{"kJics_cm_scroir,NUlX,4J6,FW_scroll,(Saing)«&flt_inputs[2J}, 
{ "Uics_ch_noat n ,NULL,0, 1 8,FW_noat,(String)&flt_inputs[3]} , 

{ ,, k]ics_ch_scroll\NUlX,4J8,FW_scroll,(String)&flt_inpuu[3]}, 
{ "kIics_di_noat\NULL,0,20,FW_noat,(Siring)&nt_iiiputs[4]} , 
{"klicsJi_scroll\NUlX,4,20 t FW_scroll,(String)&flt_inpuis[4]}, 
{"klics_oct_form",NULL,0,22,FWJorm,NULL}, 
{ "kIics_vid_form " ,NULL,0,24.FW_fonn,NULL} , 
}, vid_iicmsQ={ 

{ "klics_ic_lab". "Image Comp: \0.0,FWJabel,NULL} , 
{ "klics_ic\NULL.l ,0,FW_yn,(String)&ctrl- > stillvid}, 
{"k]kxjg_noar,NUIi,0J,FW_float,(String)&nt_inpuB[5]} t 
{ "klics_tg_scrolT .NULL, 1 , 1 ,FW_scroIl,(String)«&nt_inputs[5]} , 
{" klics _px_int " , NULL,O t 3 ,FW_int£ger,(String)&num_inputs[0] } , 

{ "klics_px_down",NULL.l ,3.FW_down.(String)&num_inputs[0]}, 
{"klics _px_up" t NULL,6,3,FW_up,(String)&nuin_inpuis(0]}, 
{ "klics_auio Jab" , "Auto Quant: " ,0,5 , FW_1abeI,NULL} , 
{ "klics_auto",NULL,l ,5,FW_yn,(String)&ctrl- > auto_q}, 
{ "klics_buf_lab" , "Buffer: " ,0,8,FW_label,NULL} , 

{ "klics_bup .NULL, 1 ,8.FW - yn,(String)&ctrl- > buf_switch>. 
{ "klics_buf_btn", "None". 1 l,8,FW_button, "idics_cng_filt"}, 
{"klics_hs_im".NULL.0,10.FW_uiteger,(Strmg)&nujn_inputs^ 
{ "klics_hs_down" .NULL, 1 , 10,FW_down,(String)&num_inputs[l ] } , 
{ "klics_hs_up" .NULL. 14, 10,FW_up,(String)&num_inputs[l]} , 
}, oct_items[2*spaceJ; 
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MenuJtcm dec_mcnu[] = { 

{ "kJics_dec_max " , smeBSBObjectClass, "Maximum" .NULL} , 
{ "Jdics_dec_abs" .smeBSBObjectClass. "SigmaAbs " .NULL} , 
{ "klicsdecsqr", smeBSBObjectClass, "SigmaSqr",NULL}, 

}, filt_menu[] = { 

{ "klics_filt_none " .smeBSBObjectClass . " None " . NULL} , 
{ "k]ics_filt_exp M .smeBSBObjectClass. "Exp", NULL}, 

}; 

XtCallbackRec caJlbacksD = { 
{Destroy ,(caddr_t)shell} , 
{NULL,NULL} f 
{CompressCtrl, (caddrj)ctrl} , 
{Destroy,(caddr_t)shell} , 
{NULL, NULL}, 

{Change YN,(caddr_t)&ctrl- > stats_switch} , {NULL.NULL} , 
{Change YN,(caddr_t)&ctrl- > bin_switch} , {NULL.NULL} , 
{HoadncDec,(caddrj)&nt_inputs[0]} f {NULL.NULL}, 
{FloatIncDec,(caddrj)itflt_inputs[l]}, {NULL.NULL}, 
{FloatIncDec.(caddr_t)&flt.inputsI2]}, {NULL.NULL}, 
{noatIncDec,(caddr j>Scflt_inputs(3]} , {NULL.NULL} , 
{FloatIncDec,(caddi_t)&flt_inputs(4]}, {NULL, NULL}, 

}, vid_callQ«{ 

{Change YN.(caddr_t)&ctrl- > stUlvid} , {NULL.NULL} , 
{FloaancDec,(caddr_t)&nt_inputs[5]}, {NULL.NULL}, 
{NumIncDec,{caddr_t)&nuni_inputs[0] } , {NULL.NULL} , 
{NumIncDec,(caddr_i)&numjnputs[0]}, {NULL.NULL}, 
{Change YN,(caddr_t)&ctrl- > auio_q}. {NULL.NULL}, 
{Change YN,(caddrj)&ctrl- > buf_switch}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_inputs{ 1}} , {NULL.NULL} . 
{NumIncDec.(caddr_t)&nura_inputs[ 1}} . {NULL.NULL} , 

}. dec_callQ = { 

{SimpleMenu,(caddr_t)&ctrl- > decide} , {NULL, NULL}, 
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{SimpleMenu,(caddr_t)&ctrl-> decide}, {NULL.NULL}, 
{SimpleMenu,(caddr_i)&cirl- > decide} , {NULL.NULL} , 

}, filt_callO = { 

{SimpleMenu,(caddrj)&ctrl-> filter}, {NULL,NULL}, 
{SirapleMeDU,(caddr_t)&cirl- > filter}. {NULL.NULL}, 

}, oct_call[2*space]; 

XFontStruct *font; 

Arg args[l]; 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
msg_stats- > rows = 1 ; msg_stats- > cols = NAME_LEN; 
msg_bin->rows=l; msg_bin->cols=NAME_LEN; 
ctrl- > src= (V>de°)closure; 

ntjnputs[0].fonnat= "Quant: %4.1P; 
flt_inputs(0].max= 10; 
flt_inputs[0].min=0; 

flt_inpu is (Oj. value = Actri- > quant_const; 

flt_inpuis(l]. format= "Thresh: %4.1f"; 

flt_inputs(l].max=10; 

flt_inpuis[l].min=0; 

fit jnputs[l] .value = &ctrl- > thresh_const; 

flt_inputs[2] . format = "Comp : %4. 1 P ; 

flt_inputs[2].max=10; 

flt_inputs[2].min=0; 

flt_inputs[2] . value = &ctrl- > cmp_const; 

fltinputs^ format = "Chrome: %4.1f; 

flt_inputs[3].max=5; 

flt_uiputs[3].min=l; 
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flt_inputs[3]. value = &ctrl- > chromc_factor; 

fit inpuis[4]. formal ="Diag: %4.1f; 

fh_inputs[4].max=2.0; 

flt_inputs[4].min=1.0; 

flt_inpuis(4] .value = &ctrl- > diag_factor; 

nt_inputs(5]. format = "Target: %4.W; 
flt_inpuis[5] .max = 30.0; 
fltjnputs[5].min= 10.0; 
flt_inputs(5] . value = &ctrl- > fps; 

num_inputs[0]. format- "px64k: %ld"; 
num_inpuu [0] . max = 8; 
num_ inputs [0] . min = 1 ; 
num_inputs[0] . value = &ctrl- > bitrate; 

num_inputs[l]. format = "History: %ld"; 

num_inputs[ 1 ] . max = 8; 

num_inputs(l].min=l; 

num_uiputs[ 1 ] . value * Actrl- > feedback; 

for(i=0;i<space;i++) { 

String format = (char »)MALLOC(20); 

if (i==0) sprintf(format," Octave LPF: %%4.2r); 
else sprintf(format, "Octave %3d: % %4.2f",space-i-l); 
oct_inputs[i] .format = format; 
oct_inputs[i] .max = 1.0; 
oct_inputs[i].min=0.0; 

oct _inpuis[i]. value = &ctrl-> base_factors(space-i-l]; 
oct_items[2 *i] . name = "klics_oct_float" ; 
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oct_iteins[2*i].contents= NULL; 
oct_iicms[2*i].fromHoriz =0; 
oci_items[2*i].fromycn=i==0?0:2*i-l; 
oct_hems[2 *i] . type = FW_float; 
oct_items[2 * i] .hook = (String)&oct_inpuis[i] ; 
oct_items[2*i+ l].name= "klic$_oct_scroH"; 
octjtems{2*i+ l].contents=NULL; 
oct Jtems[2*i+ 1] .fromHoriz = 1 ; 
octjtcms[2*i+ l].fromVen-i= =0?0:2*i-l; 
oct_items[2*i+ 1 J.rype =FW_scroll; 
oct Jtems(2*i + 1] .book = (String)&oct Jnputsfi]; 
oct_calll2*i].callback=FloatIncDec; 
oct_call(2*il .closure = (String)&oct_inputs[i]; 
oct_call(2*i+ l].cal]back=NULL; 
oct_call[2 *i + 1 ] .closure = NULL; 

> 

FillForm(form,COMPJCONS-(video- > size(2] > I?0:l),items,widgets,callbacks); 
FillForm(widgetsl23],2*space,oct_items,oct_widgets,oct_call); 
FillMenu(dec_sbell,THREE,dec_menu,dec_widgets,dec_call); 
font= FindFont(widgets[12]); 

XtSetArg(args[0] ,XtNwidtb,2 +TextWtdth(0. "Maximum\nSigmaAbs\iiSiginaSqr",font)); 
XtSetValues(widgets(12],args,ONE); 
if (video- >size(2]>l) { 

FillFonn(widgets[24],VID__ICONS,vid_iteins,vid_widgets ) vid_call); 

FillMenu(filt_sheU,TWO,filt_nienu,filt_widgets,filt_call); 

font= FindFont(vid_widgets[l 1]); 

XtSetArg(args[0] t XtNwidth,2+TextWidth(0,"None\nExp",font)); 
XtSetValues(vid_widgetslll],args,ONE); 

} 

XtPopup(shell,XtGrabExclusive); 

} 
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source/KlicsSA.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
propenies 

and delta-tree coding 

Stand-Alone version uses fixed image format and static data structures 

*/ 

^include "KlicsSA.b" 
^include <math.h> 

extern void ConvolveO; 

/* useful X definitions */ 

typedef char Boolean; 

#define True 1 

^define False 0 

^define String char* 

/• token modes (empty) */ 

#define EMPTY 0 

^define CHANNEL_EMPTY 1 

^define OCTAVE_EMPTY 2 

^define LPF_EMPTY 3 

#define FULL 4 

/• Function Name: AccessSA 

* Description: Find index address from co-ordinates 

* Arguments: x f y - (x.y) coordinates 
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* oci, sub, channel - ociave, sub-band and channel co-ordinates 
Returns: index into data (channel] DJindex] 

•/ 

int AccessSA(x.y,oct,sub,channel) 

int x, y, oct, sub, channel; 

{ 

return(((x< < l) + (sub> > 1)+(SA_W1DTH> > (channel = =0?0:l))*((y< < l)+(l&sub) 

))< <oct); 

} 

/* Function Name: DecideSA 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* Returns: difference value 
*/ 

int DecideSA(new,old) 
Block new, old; 

{ 

int X, Y, sigma =0; 

for(X=0;X<BLOCK;X + +) for(Y=0;Y< BLOCK; Y++) 

sigma+ =abs(new[X]m-oW[X][Y]); 
rewrn(sigma); 

} 
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/• Function Name: DecideDoubleSA 

* Description: Calculates nonnaJ w.r.t differencing algorithm 

* Arguments: norm - normal value 

* Returns: new normal value 
V 

double DecideDoubleSA(norm) 
double norm; 

{ 

return(4.0*nonn); 

) 

Boolean DecisionSA(new,old,norm) 

Block new, old; 
double norm; 

{ 

retuxn((doublc)DecideSA(ncw,old) < - DecideDoubleSA(norm));- 

} 

/* Function Name: HuffmanSA 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 



int HuffmanSA(level) 
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int level; 
{ 

retum(level= =0?2:(abs(level)<3?3:l +abs(level))); 

} 

/* Function Name: HuffCodeSA 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
•/ 



unsigned char *HuffCodeSA(level) 
ini level; 



{ 



unsigned char *bytes= (unsigned char »)MAIXOC((7+Hufrman(level))/8); 

byies(0] = (abs(level) < 3?abs(level):3) | Oevel < 0?4:0); 
if (abs(level)>2) { 

int irriex=(7+Huffman(level))/8-l; 

bytes[index]=bytes[index]|(l < <(Huffman(lcvcI)-l)%8); 

} 

retum(bytes); 



} 



unsigned char *CodeIntSA(nuraber,bits) 



int number, bits; 
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{ 

int len=(7+biis)/8; 

unsigned char 'bytes = (unsigned char *)MALLOC(len); 
int byte; 

for(byte=0;byte<len;byte++) { 
bytes[byte] =Oxff&number; 
number = number > >8; 

} 

reruni(bytes); 

} 

int ReadJntSA(bks,bfp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytesflcn]; 
int byte, number =0; 

bread(bytes,bits,bfp); 

for(byte =0;byte < ien;byte+ +) 

number « number | ((int)bytes[byte] < < byte*8) ; 
number = (number < <sizeof(int)*8-bits)> > sizeof(int)*8-bits; 
remrn( number); 

} 

/* Function Name: HuffReadSA 

* Description: Read Huffman encoded number from binary file 

• Arguments: bfp - binary file pointer 
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* Returns: decoded level 
»/ 

int HuffReadSA(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte,2,bfp); 
value = (int)byte; 
if (byte = = '\0*) return(O); 
else { 

bread(&byte,l,brp); 
negative = (byte! = '\0'); 

} 

if (value < 3) return(negif (negative, value)); 

for(byte= kbytes = , \0';value+ +) bread(&byte,l,bfp); 

renirn(negif(negative, value- 1)); 

} 

/* Function Name: QuantizeSA 

* Description: RM8 style quantizer 

* Arguments: data - unquantised number 

* q - quantizing divisor 

* level - quantised to level 

* Returns: quantized data & level 
*/ 
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Lot QuaniizeSA(data,q, level) 
int data, q, • level; 



} 



int mag Je vel = abs(data)/q; 
•level = negif(data < 0,mag Jevel); 

rerura(Degif(data<0,magJevel*q + (magJevcl!=0?(q-l)> > 1:0))); 



Function Name: ProposcdSA 

Description: Calculates proposed block values 

Arguments: pro - proposed block 

lev - proposed block quantized levels 
old, new - old and new block values 
norms - HVS normals 

Returns: new==0, proposed values (pro) and levels (lev) 



Boolean ProposedSA(pro,lev,old,new,nonns) 

Block pro, lev, old, new; 
double nonns[3]; 

{ 

Block 2ero_block={{0 f 0} t {0,0}}; 

int X, Y ? step = norms[0] < 1 .071 :(int)norms[0] ; 

Boolean zero = DecisionSA(new,zero_block,norms[ 1 J); 



for(X =0;X < BLOCK;X + + ) for(Y=0;Y < BLOCK; Y + + ) 
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pro(X][Y) = zero?0:old[X][Y] +Quaniize(new(X][Y]-old[X][Y] ,step.&(levPq[Y])); 
ietura(zero); 

} 

/* Function Name: ZeroCoeffsSA 

* Description: Zero out video data 

* Arguments: data • image data 

* addr - addresses 

* Returns: zeros data[addrQQ] 
•/ 

void ZeroCoeffsSA(data.addr) 

short *data; 
Block addr; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 
data[addr[X][Y]]=0; 

} 

I* Function Name: BlockZeroSA 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block = =0 
*/ 

Boolean BlockZeroSA(block) 



Block block; 
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{ 

int X, Y; 

Boolean zero = True; 

for(X = 0;X < BLOCK;X + + ) for(Y=0;Y < BLOCK; Y + +) 

if (block[X][Y]! = 0) zero=False; 
retuntfzero); 

} 

/• Funciion Name: SendTokenSA 

* Description: Increments token frequency 

* Arguments: token • token to be transmitted 

* channel, sub, oct • co-ordinates 

* bfp - binary file pointer 

empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTAVE_EMPTY | LPF_EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
•/ 

void SendTokenSA(token.channel,sub,oct,b^),empry,branch) 

int token, channel, sub, oct, •empty, branch; 
Bits bfp; 

{ 

int full = FULL, i; 
String 

token narae[TOKENS] = { "ZERO_STILL" , "NON_ZERO_STILL" , "BLOCK SAME" , "ZE 
ROVID " , " BLOCK_CHANGE* . 



"LOCAL_ZERO" . "LOCAL_NON_ZERO" , "CHANNEL_ZERO" , "CHANNEL_NON_ZE 
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RO • , " OCT_ZERO" . -OCT_NON_ZERO" , 

•LPF_ZERCT , "LPF_NON_ZERO; . "LPF_LOC_ZERO" . "LPF_LOC_NON_ZERO"} ; 

switch(*erapty) { 
case EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK S AME) { 

SendTokenSAaOCAL_NON_ZERO,chaimel,sub,oct t bfp,&full,branch); 

for(i =0;i < channel;! + +) 
SendTokenSA(CHANNEL_ZERO,i,sub,oct,bfp,&fuIl,branch); 

•empty =CHANNEL_EMPTY; 
SendTokenSA(token,cbannel,sub,oct,bfp,empty,branch); 

} 

break; 

case CHANNEL_EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK_S AME) { 

SeridToker£A(CHANNEL_NON_ZERO,channel^ 
for(i=l;i<sub;i++) 

SendTokenSA(token = = NON_ZERO_STIli?ZEROJTIlX:BL(XnC_SAME < channcl,i,oc 
t,bfp,&full,branch); 

•empty = FULL; 

SendTokenSA(token,channel,sub,oct t bfp,empty .branch); 

} 

break; 

case OCT A VEEMPTY : 

if (token! =ZERO_STILL &.& token! = BLOCK_S AME) { 



SendTokenSA(CKTr_NON_ZERO,chaiinel,sub,oct,bfp.&fiiH,branch); 

for(i=0;i<branch;i++) 
SendTokenSA(token = = NON_ZERO_STIIX?ZERO_STILL:BLOCK_SAME,channel.sub 
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.oct.bfp.&full.branch); 

•empty = FULL; 

SendTokenSA(token,chaiinel,sub,oct,bfp.empty, branch); 

} 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendTokenSA(U > F_LOC - NON_ZERO,cbannel,sub,oct,bfp,&ftill,branch); 

for(i=0;i < channel;i+ +) 
SendTokenSA(LPF_ZERO,i,sub,oct t bfp,&ful!,branch); 

•empty «= FULL; 

SciidTokcnSA(token,channel,sub,oct,bfp,einpry,branch); 

} 

break; 
case FULL: 

Dprintf(" %s\n" ,tokBn_name[tokenJ); 

bwrite<&tokcn_codes[token],token_bitsItokcnl,bfp); 

break; 

} 

} 

/* Function Name: ReadBlockSA 

* Description: Read block from video 

* Arguments: new, old, addr - new and old blocks and addresses 

* x t y f oct f sub, channel * co-ordinates of block 

* sic, dst - frame data 

* Returns: block values 
*/ 

void ReadBlockSA(new,old,addr,x t y,oct f sub,channeKsrc f dst) 
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Block new. old, addr; 

int x, y. oct, sub, channel; 

short *src[3], •dst(3); 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addi[X][Y]=AccessSA((x< < 1)+X,(y < < l)+Y,oct,sub,channel); 
ncw[X][Y] =(int)src[channel][addr(X][Yl]; 
oldpqm = (int)dst[channcIHaddrpqm]; 

} 

} 

/• Function Name: CalcNormalsSA 

* Description: Calculates HVS weighted normals 

* Aiguments: oct, sub, channel • co-ordinates 

* norms - pit-initialised normals 

* Returns: weighted normals 
•/ 

void CalcNorniaJs5A(oct,sub,channel,norms,quant__const) 

int oct, sub, channel; 

double norms[3], quant_const; 

{ 

int norm, base_oci = oct + (channe 1 ! = 0? 1 : 0) + (sub = = 0? 1 : 0) ; 

for(nonn=0;norm<3;norm++) { 

if (norm! =0) norms[norm] *= quant_const; 

normsfnorm] *= base_faaors[base_oct]*(sub==3?diag_factor:1.0); 
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if (channel! = 0) norms(norm] * = chromefactor: 
norms(norra] • = (double)(l< <SA_PRECIS10N); 

} 



Function Name: MakeDecisions2SA 

Description: Decide on new compression mode from block values 

Arguments: old, new, pro - block values 

zero • zero flag for new block 
norms - HVS normals 
mode • current compression mode 
decide - comparison algorithm 

Returns: new compression mode 



int MakeDecisions2SA(old,new,pro,lev,2ero,nonns.mode) 

Block new, old, pro, lev; 
Boolean zero; 
double nonns[3); 
int mode; 

{ 

Block zero_block={{0,0}.{0,0}}; 

int newjnode = mode = = STILL || BlockZeroSA(old)?STILL:SEND, 
np= Decides A(new, pro), no=DecideSA(new,old); 

if (ncw_mode= = STILL) newjnode =np> =no 1 1 zero 1 1 
BlocJc2eroSA(lev)?STOP:STILL; 

else new_mode=zero && np<no?VOID:np> =no 1 1 
Decisions A(new,old,norms[2]) 1 1 Block2eroSA(lev)?STOP:SEND; 

rcturn(new_mode); 



WO 94/23385 



PCT/GB94/00677 



- 239 - 

} 

/* Function Name: UpdateCoeffsSA 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* channel, oct - co-ordinates 

* dst • destination data 

* bfp - binary file pointer 

* Returns: alters dst[channel][addrOD] 
♦/ 

void UpdateCoeffsSA(pro,lev,addr,channel,oct,dst,bfp) 

Block pro, lev, addr; 

int channel, oct; 

short *dst[3]; 

Bits bfp; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for<Y=0;Y< BLOCK; Y + +) { 
int bits=HufftnanSA(lev[X]m), 
tevelsabs(levrX][Y]); 
unsigned char *bytes=HuffCodeSA(lev[X]lY]); 

dst[channel][addr[Ximi = (sbort)proIX][Y] ; 
bwrite(bytes, bits , bfp); 
XtFree(bytcs); 

} 



} 
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/• Fuauon Name: SeodTrecSA 
Description: Encode tree blocks 

• Arguments: prev mode - compression mode 

x, y, oct, sub. channel - co-ordinates 

• empty - token mode 

• branch - tree branch number 
Returns: active block indicator 

•/ 

Boolean 

SendTrceSA(prcvjnode,xj,ocusubxhannel,src 

int prcvjnode, x, y, oct, sub. channel, •empty, branch; 
shon *src(3], •dsip]; 
double quam_const; 
Bits bfp; 

{ 

Block addr. old, new, pro, lev; 
int new_mode, X, Y; 

double nonns[3] ac {quant_const,ihrcsh_const.cmp_const}; /• quant, thresh, 

compare */ 

Boolean active = False; 

RcadBlockSA(new t oId,addr,x,y,oa.sub.channeLsrc.dst): 
if (prevjnode!=VOID) { 
Boolean zero; 

CaIcNormalsSA(oci.sub.channel. norms, quantconst); 
zero = ProposedSA(pro Jev , old , new, norms) ; 

new mode = MakeDecisions2SA(oId.ncw,pro,lev.2ero.nonns,prev_mode); 
switchfnew_mode) { 
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case STOP: 

ScadTokrn5A(prcv_modc = = STILL | j 

BlockZeroSA(old)?ZERO_STIlX':BLOCK_SAMExhannel.sub.oci.bfp.cmpry.branch); 
break: 
case STILL: 
case SEND: 

active = True; 

ScodTokrnSA(prcv_modc =» - STILL j J 
BIcxkZero(old)?NON_ZERO_STILL:BLOaC_C^ 

cfa); 

UpdattCoeffsSA(pro,lev,addr.channel.oct.dst.bfp); 
break; 
case VOID: 

ScndTokcnSA(ZERO_\TD.cbaimel.sub,oct,br^ 

ZeroCoeffsSA(dst(channel],addr); 

break: 

J 

}else{ 

if (BlockZeroSA(old)) new_mode«STOP: 
else { 

ZeroCoeffsS A(dst(channell .addr); 
ncw_mode = VOID; 

} 

} 

if (oct > 0 Sl& ncw_modc! - STOP) { 

im mi = OCTA VE_EMPTY, full = FULL: 



Dprinif("x=%d, y = %d, oct=%d sub-%d mode 
%d\n".x.y,oa.sub.new_mode): 

for(Y=0;Y<2;Y++) for(X=0:X<2;X + +) 



(void)SendTreeSA(ncw_mode.x , 2 +X.y*2 + Y.oct-1 .sub.channci.src.dst.&mt.X +2*Y.qua 
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ntconst.bfp); 

if (mt= = OCTA VE_EMPTY &&. new_modc! = VOID) 
ScndTokenSA(OCT_ZERO.channci.sub.oct.bfp,&full,0); 

} 

rerurnfaciive); 

} 

/* Function Name: ScndLPF_SA 

* Description: Encode LPF sub-band 

* Arguments: mode - compression mode 

* Returns: encodes data 
*/ 

void SendLPF_SA(mode.src.dst.bfp,quant_const) 

int mode; 

shon •src(3J, •dsttf]; 

Bits bfp; 

double quani_const; 

{ 

Block new, old. pro. lev, addr: 
int channel, channels =3, x, y, full «= FULL. 
ocu_lum=3, 

si2e(2J = {SA_WlDTH> > octsjum + 1 .S A_HFJGHT > >octsJum+l}; 

for(y=0:y<size(l];y + +) for(x=0;x<size(0];x++) { 
int empty = LPFEMPTY; 



forCchannel =0:channel < channels:channel+ +) { 
int octs = channel !=0?2:3. 
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newjnode. X. Y. step, value, bits=0: 
double nonns(3] = {quant_const.ihresh_const.cmp_consx}; 

CaJcNonnaisSA^ocis-l ,0.channcl.norms.qmnt_const); 
step=norms(0]< 1.0?l:(int)nonns[0J; 

foKbiis=0, value = ((1< <8 + SAJ > R£CISION)-l)/step;valuc!=0:bits + +) 
value = value > > 1; 

ReadfilockSA(new,old,addr,x,y,octs-l,0,channel,src.dst); 
/• Proposed •/ 

for(X=0:X < BLOCK;X+ +) for(Y=0;Y< BLOCK;Y+ +) 

pro[X][Y] =old(X]m +Quami2eSA(new[X][Y]-<3ld(Xl[Y] .step,&(Iev(X][Y])); 
/• MakeDecisions */ 

newjnode = mode => =STILL?STILL;DecisionSA(new,old.nonns(2]) 1 1 
BlockZeroSA(lev)?STOP:SEND; 

swiich(new_mode) { 
case SEND: 

ScndTokcnSA(LPF_NON_ZERO.channel.0,ocis.bfp,&empry,0); 
UpdateCoeffsSA(pro,lev.addr,chaimel.octs,dst,bfp); 

break: 

case STILL; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y + +) { 
unsigned char •byies=CodeIntSA(lev(X][Y],bits); 

dst[channel][addr(Xl[Y]]=(shon)pro[X][Yl; 

bwrite(bytes.bits.bfp); 

XtFree(bytes); 

} 

break: 



WO 94/23385 



PCT/CB94/00677 



- 244 - 

case STOP: 

SeodTokenSA(LPF_ZERO.channel.0.ocis.bfp.&«npty,0); 
break: 

} 

} 

if (mode! = STILL &Jc empty = = LPF_EMPTY) 
SendTokenSAClJF.LO^ZERO.channei.O.ocisJum.bfp.&ftilUO); 

} 

} 

/• Function Name: ComprtssFrameSA 

• Description: Compress a Frame 

• Arguments: mode - compression mode STILL or SEND 

• src« dst - source and destination data 

• bfp - binary file pointer for result 

• quant_const - quantization par ame ter 
V 

void CompressFrameSA(mode f src,dst.bfp 9 quanr_const) 

int mode: 

short *src[3] f •dsiffl; 

Bits bfp; 

double quant_const: 

{ 

int sub. channel, x. y, i. 

octs_lum=3. 

size(2] = {SA_WIDTH> > l+octsJum.SA_HEIGHT> > I +ocisJum}; 
for(channel=0:channei<3:channel++) { 
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im 

frarac_si2e(2] = {SA_WlDTH> > (channel = =0?0:1).SA_HEIGHT> >(channei==0?0:l 

)}. 

framc^arca = framc^sizcfO] *framc_si2c( 1 ) ; 

for(i =0;i < frame_arca;i + + ) 
src(channcl][i]*src(chanDcl][i]< <SA_PRECISION; 

ConvoIvcCsrclchaiincIl^alsc.framc^sizc.Oxhaimcl^^OTS^); 

} 

bwrite((char •)&quani_const.si2eof(doublc)*8,bfip); 
SendLPF_SA(mode,$rc,dst.bfb,quant_const); 
for(y=0:y<sizc[l];y++) for(x-0:x<sizc(0];x + +) { 
im empty = EMPTY. fuU=FULL; 



for(chaimel=0;cbani*l<3;channel++) { 
int oco=channel!*=0?2:3; 

for(sub= 1 ;sub<4;sub+ +) 
(void)ScndTn«SA(raode,x,y,oas-l.sub.cbamiel.sn:.dsi.&cmpiy,0,quani_consi.bfip); 
swiicb(empiy) { 
case FULL: 

empty - CHANNEL_EMPTY; 

break: 

case CHANNELEMPTY: 
SendTokenSA(CHANNEL_2ERO.cbannel.sub,octs.l.bfp,&ftill.O): 

break; 

} 

} 

if (empty* = EMPTY) 
SendTokenSA(LOCAL_ZERO,channel.sub,octsJum-l,bfp,&fuH,0); 
} 

> 



WO 94/23385 PCT/GB94/006T7 

- 246 - 

source/'KlicsTestSA.c 



include "xwave.h" 
include "KHcsSA.h" 

extern void CompressFrameSA(); 

typedef struct { 
Video sre: 

char bin_name(STRLENl; 
Boolean stillvid; 
double quani_const: 
} KlicsCtrlRec. 'KlicsCtrl; 



/• Function Name: KlicsCtrlSA 

* Description: Test harness for KlicsSA in xwave 

* Arguments: w - Xaw widget 

* closure - compression control record 

* call jlata - NULL 

* Returns: send data to binary file 
•/ 

void Kli«CtrlSA(w,closure.call jlata) 

Widget w; 

caddrj closure, call_data; 



{ 

KlicsCtrl ctrl=(KlicsCui)closure: 
int s ize Y = SA_ WIDTH *S A_HEIGHT, 
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sizeUV = SA_ WIDTH *SA_HHGHT/4 . i. z: 
shon •dst(3]«{ 

(shon •)MALLOC(si2eof(shon) , si2cY), 
(short •)MALLOC(si2eof(shon)»si2eUV), 
(shon •)MALLOC(si2eof(shon)*si2eUV), 

}. Ht(3]H 

(shon •)MALLOC(si2eof(shon)»si2eY), 
(shon •)MALLOC(si2eof(shon)*si2cUV), 
(shon •)MALLOC(si2eof(shon)»si2eUV), 

}; 

char file_name(STRLEN]; 
Bits brp; 

Boolean true « True, false = False; 

for<i=0;i<sizeY;i++)dst(0][i]»0; . 
Mi=0;i<sizeUV;i++) { dst(l]fl]=0; dst(2][i]=0; } 

sprimf(file_name, '%s%s/%s%s\Q",globzl- > home.jaJCS_SA_DIR.ctrl- > bin_name.iCLI 
CS_SA_EXT); 

brp« bopen(file_name, " w"); 

bwrite(&ctrl- > stillvkU ,bfp); 

bwrite(&ctrl- > src- > size(2] ,sizeof(im)*8,bfp); 

for(z=0;z<ctri«>src->size(2J;z++) { 
GetFramc(ctrl- > src,z); 

for(i=0;i< sizeY:i+ +) src(0][i] =ctrl- > src- > data(0)[z][fl; 
for<i-0;i<sizeUV;i++) { 

src( 1 Hi] =ctrl- > src- >data( 1 )[z][i] ; 

src(2J[i] =ctrl- > src- > data(2](z][ij; 

} 

CompressFrameSA(z= =0 11 



ci <r*.nr-m rrr cucct fDin r IP 



WO 94/2J3S5 



PCT/GB94/0<K77 



• 248 • 

cul- > sullvid?STH-L:SEND.5rc.dst.bfp.cirl- > quani^const); 
FrtcFramefctrl- > src.z); 

} 

bflusb(bfp): 

bclose(bfp); 

XtFrtc(dsi(0]); 

XtFrcc(dst[l]); 

XiFrcc(dst(2]); 

XtFrcc(sre(0]); 

XtFree(src(l]); 

XtFree(src(2]); 

} 

KlicsCtrl InitKJicsCtrl(name) 

Soring name; 

{ 

KlicsCtrl ctrl=(KlicsCtrl)MALLOC(si2eof(KlicsCtrlRec)); 

Ctrl- > stillvid « True: 
Ctrl- >quani_const= 8.0; 
strcpy(ctri- > bin_name.namc); 
renini(ctrl); 

} 

#define KLICS_SAJCONS 8 
^define KUCS_SA_VIDJCONS 2 

void KlicsSA(w.closure.call_data) 



Widget w: 
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caddr t closure. caJl data; 



Video video = (Video)closure: 

KJicsCtrl Ctrl = JnitK]icsCtrl(video-> name); 

Floatlnput flt_inpuis = (Floatlnput)MALLOC(si2eof(FloatiaputRfiC)); 

Message msg_bin=NewMessage(ctrl- > bin_name.NAME_LEN); 

XtCallbackRec destroy_caJl(] = { 

{Free.(caddrj)ctrl}. 

{Free ,(caddrj)flt_inputs} , 

{QoseMessage ,(caddxj)msg_bin} , 

(NULL.NULL), 

}; 

Widget parent * Find Widget< "fnn_compress " .XtParent(w)), 

shell = Shell Widgetf "klicsSA\parem,SW_below,NULL,destroy_caU), 
form= FornmW1dget("kHcsSAJonn".sheU), 
widgets(KUCS_SAJCONS], 
vid_widgets{KUCSJA_VIDJCONS]; 
Form! tern items{]«{ 

{ "klicsSA_cancei " , "cancel " ,0,0,FW_icon,NULL} , 
{ "kJicsSA_confinn", "confirm", 1 ,0,FW_icon.NULL} , 
{"klicsSAjitieVRun Klics SA",2,0,FWJabel.NULL}, 
{ "klicsSA J>in_lab" . "KLICS FUe: " ,0, 3,FW_label.NULL} , 
{ "klicsSA_bm_name%MJLL.4,3,FW_text,(String)msg,bui} , 

{ "kJi«SA - qn - noat\NULL.0.5.FW_noat.(String)&nt JnputsfO] } . 
{ "klicsSA_qn_scroir .NULL. 6.5.FW_scroll .(String)&flt_inputs[0] } . 
{"kJicsSA_vid_fonn".NULL.0,7,FW_form.NULL}, 
}, vid_itcms(] = { 

{"JdicsSA_ic_lab". "Image Comp:".O.O.FW_label.NULL}, 
{"kJicsSA_ic".NULL.1.0.FW_yn.(Stringj&ctrl- > stillvid}. 

}; 
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XtCailbackRec callback^] = { 
{ Destroy , (caddr_t)snell } , 
{NULL.NULL}. 
{KlicsCulSA.(caddr_t)cirl } . 
{ Destroy . (caddrj)shell } . 
{NULL.NULL}, 

{noatIncDec,(caddr_0&nt_inpuis[01}, {NULL.NULL}, 

}, vid_caJin = { 

{Change YN.(caddrj)&ctrl- > stillvid}, {NULL.NULL} . 

}; 

Ctrl- >src= video: 

msg_bin- > rows* 1 ; msg_bin- > cob * NAMELEN; 

flt_inputs(OJ. format* "Quant: %4.1f; 
fltjnputs{0] .max ■ 10; 
fltjnputs(0].min-0; 

fit inpu is [0]. value = &ctrl- > quant_const: 



FillForm<form.KLICS_SAJCONS-(video- > si2e(2] > l?0:l).items.widgets.callbacks); 
if (video- >size[2]>l) 

FillForm(widgcu|7],KLICS_SA_VID_lCONS,vidJiems.vid_widgets,vid_call): 
XtPopup(sbeU.XtGrabExclusive); 

} 
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source/Mall oc.c 



/• 

Memory allocation routine 

•/ 

^include <stdio.h> 
char •MALL0C(si2e) 
inx size; 
{ 

char *prx=(char •)calloc(l,size); 

if (ptr = = NULL) EprinrfC Unable to allocate %6 bytes of memory\n\size); 
retuni(ptr); 

} 
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source/Menu. c 



Pull-Right Menu functions 



^include <stdio.h> 
^include <Xll/IntrinsicP.h> 
^include < XI l/StringDcfs.h> 

^include <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimplcMenP.h> 
include <Xll/Xaw/CommandP.h> 

static void prPopupMenu(); 
static void NotifylmagcO; 
static void PrLcaveO; 

void InitActions(app_con) 

XtAppContext app_con: 



static XtActionsRec actions(] = { 
{ "prPopupMenu " .prPopupMenu } , 
{ "notifylmage" .Notifylmage} , 
{*prLeave\PrLeave}. 

}; 



XtAppAddActionsiapp_con.actions.XiNumber(actions)); 
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static void prPopupMcnu(w.cvcru,param5.numj)aram5) 

Widgei w: 
XEvent * event; 
String * params; 
Cardinal * num_params; 

{ 

Widget menu, temp; 
Arg arglist[2]; 
Cardinal num_args; 

int menujc, menujr, raenu_widtb, menu_heighi, button_width, buoon height; 
Position bunon_x, button^; 



if (*num_params! =» 1) { 

char error_bufIBUFSIZJ; 

$printf(error_buf t "prPopupMenu: %s.\ "Illegal number of translation 
arguments'); 

XtAppWaming(XtWidgetToApplicationContext(w) f error Jmf); 
return: 

} 

temp = w; 

while(temp !- NULL) { 
menu = XtNaracToWidgetftemp, params(0]); 
if (menu == NULL) 

temp = XtParem(terap); 
else 

break: 

} 
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if (menu = = NULL) { 
char error JnaflBUFSIZ]; 
sprintfterrorjHif. "prPopupMenu: %s %s.\ 

"Could not find menu widget named". params(OJ); 
XL^ppWaraing(XtWidgetToApplicationConicxi(w) f enror_buf); 
reruni: 

} 

if (!XtIsReaiizcd(mcnu)) 
XtRcalizcWidget(mcnu); 

menu width = menu- > core. width + 2 * menu- > core. border_width: 
button width = w-> core. width + 2 • w->core.border_width; 
buoonjieighi = w-> core. height + 2 * w->core.bordcr_widih; 

menu_heigbt = menu- > core. height + 2 * menu- > cort.border_width; 

XtTransJateCoords(w, 0 f 0 f &button_x, &butron_y); 

menujc = button jc; 

menujr = button j + button Jicighi; 

if (menu_x < 0) 

mcnu_x = 0; 
else { 

iiu scrjvidth * WidthOfScrcen(XtScrcen(menu)); 
if (menujc + menu_width > scr_width) 
menu_x = scr_ width - mcnu_width: 

} 

if fmenu_y < 0) 

menujr = 0; 
else { 

ini scrjieicht = HcightOfScreen(XtScrecn(menu)); 
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if (racnu_v + menu_heignt > scrjieigbt) 
mcnu_y = scr_bcight - menu_beighi: 

} 

numargs = 0: 

XtSetArg(arglistfnum_argsJ, XtNx. mcnu_x); num_args+ + ; 
XtSetArg(argli5t(num_args], XlNy. menu_y); num_args + + ; 
XtSetValues(racnu. argiist. nuin_args); 

XtPopupSpringLoaded(memi); 

} 

/• 

static void 

prRealize(w, mask, atm) 
Widget w; 
Mask 'mask; 

XSetWindowAttributes *anrs: 
{ 

(•superclass- >core_class.realize) (w, mask, am); 
•/ 

/• We have a window now. Register a grab. •/ 
/♦ 

XGrabButton( XtDispiay(w), Any Button. Any Modifier. XtWindow(w), 
TRUE. ButtonPressMask|ButtonReleaseMask. 
GrabModeAsync, GrabModeAsync, None. None ); 

} 

' static void NotifyImage(w,event.params.numj5arams) 

Widget w: 
XEvent 'event: 
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String 'params: 

Cardinal *mim_params: 

{ 

Command W id gel cbw= (Command Widgci)w; 

if (cbw- > command.sei) XtCaJlCaJ]backlist(w,cbw.>command.callbaclcs.cvcni); 

} 

sialic void PrLxavc(w,cvcnt,params.numj)arains) 

Widget w; 
XEvem *event: 
String *parains; 
Cardinal *mxmj>axams; 

{ 

SimplcMcnuWidgei smw=(SimpleMeiiuWidget)w; 
Dprintf("PrLcave\n"); 

} 
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source/Message. c 



/• 

• Message I/O Utility Routines 
•/ 

^include "../includc/xwave.h" 
linclude <varargs.h> 

#define MESSJCONS 3 
void TexiSize(msg) 
Message msg; 

{ 

int t-»-l. maxjen=0; 
char 'text = msg- > info, ptr; 

msg- > rows =0; 
msg- > cols =»0; 
do { 

i++; 

if<text[i]«'\ir || texc[i] = = '\0') { 

if (msg- > cols > maxjen) max_len=msg- > cols; 
msg- > cols =0; 
msg->rows++; 
} else msg->cols+ + ; 
} while (text(i)! = '\0'); 
if (i > 0) if (text|i-l] = = \n') msg- > rows-; 
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msg- > cols = max Jen: 



Message NewMessage(text.size) 

char 'text; 
int size: 



Message msg = (Messagc)MALLOC(si2Cof(MessageRec)>; 

msg- > shell = NULL; 
msg- > widget = NULL; 
msg- > info. firstPos-O; 

if (! (msg- > ownjcxt= text = = NULL)) msg-> info.ptr=text; 



msg- > info. pir= (char *)MALLOC(size+l); 
msg-> info.pt^tO] = , \0 , ; 



msg-> info.fonnat=FMT8BIT; 

msg- > info, length =0; 

msg- > rows =0; 

msg- > cols =0; 

msg- > size = size; 

msg- > edit- XawtextEdit; 

rrnirn(msg); 



void CloscMessagc(w,closure,call_daia) 



else { 



Widget 



w; 



caddr t 



closure, call data: 
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{ 

Message msg = (Mcssage)cJosure: 

Destioy(w,(caddr_t)msg- > shell.NULL); 
if (msg- > ownjext) XtFree(msg-> info.ptr); 
XtFrce(msg); 

} 

void Message Window(parcnt.msg,utle,close.call) 

Widget parent: 
Message msg; 
char 'title; 
Boolean close; 
XtCallbackRec callQ; 

{ 

Widget form, widgets[MESSJCONS]-{NULL,NULL,NULL}; 
Fonnltem itemsO^f 

{"msg_cancel","cancer,O t O,FWjcon,NULL>, 

{ "msg Jaber.title, 1 .O.FWJabel.NULL} , 

{ "msg jnsg " ,NULL.0.2.FW_text,(String)msg} , 

>: 

msg- > edit« XawtextRead; 

msg- > shell = ShellWidget( B msg",parem.parem= =global- > ioplevel?SW_top:SW_below. 
NULL.NULL); 

form= Format Widget("msg_fonn ".msg- > shelD: 

FillFormUorm^MESSJCONS-(close?0:l),&te^ 
XtPopupimsg- > shell.XtGrabNone); 



SUBSTITUTE SHEET (RULE 26) 
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MflusWmsg); 



void Mflush(rasg) 
Message msg; 
{ 

if (global- > batch - » NULL && msg- > widget! - NULL) { 
Display *dpy = XtDisplay(global- > toplcvel); 
int i. lines «=0: 
Arg argsll]; 



for(i=msg-> info. length- 1 : lines < msg- > rows &A i> =0;i-) 

if (msg- > info.ptili] = = '\n' itlc i! = msg- > info, length- 1) lines + + ; 

if (msg- > info.ptr(i] ■ = '\n') i + + ; 
strcpy(rasg- > info.ptr,&msg-> info.pntfl); 
msg- > info. lcngtb--i; 

XtSetArg(args(0],XlNstring ? msg- > info.ptr); 
XSynchronize(dpy,True): 
XtSetValues(rasg- > widget,args,ONE); 
XSynchronue(dpy.False); 



void 



mprintf(msg,ap) 



Message 



msg; 



va list 



ap; 



{ 
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char • format: 

formal =va_axg(ap. char *); 

if (global- > batch! = NULL) vprinrfrformat.ap); 

else { 

char textfSTRLEN]; 
int i: 

vsprintf (text.formai, ap) ; 
i=strlen(texi)-nnsg- > info.lengih-msg-> size; 
if (i>0) { 

sircpy(msg-> info.ptr.&msg- > info.ptr(ij); 
msg-> info. length- =i; 

} 

strcatfmsg-> info.pcr 9 text); 
mag- > info Jength+ -strten(ie»); 

> 

} 

void Dprintf(va_alist) 
vajicl 

{ 

vajist ap; 

if (global- > debug) { 
char * format: 



va_stan(ap); 

format = va_arg(ap,char *): 
vprintffformat.ap); 
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va_end(ap); 

} 

} 

void Mprimf<va_alist) 

va_dcl 

{ 

vajist ap; 
Message msg; 

va_stan(ap); 

msg = va_arg(ap,Message); 

mprincf(msg 9 ap); 

va_end(ap); 

} 

void Eprintf(va_alist) 
va_dcl 

{ 

valisi ap; 
Message msg; 
in! rows, cols: 

vasian(ap); 

msg = NewMessage(NULL.STRLEN): 

mpriniiYmsg.ap); 

if (global- > batch == NULL) { 

XtCallbackRec callbacks!] = { 
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{CloseMessage,(caddr_t)msg}, 
{NULL, NULL}, 

}; 



TcxtS izeimsg); 

Message Window(global-> topievel.msg,"Xwave Error", True.callbacks); 

} 

va_end(ap); 
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source/Namefiutton.c 



/• 

i 

* Supply MenuBuaon widgei id to PulIRigbtMenu bunon resource 



^'include " . ./include/ xwavch" 

void Naracflunon(w, event, params, numj)arams) 

Widget w; 
XEveiu •event: 
String •params; 
Cardinal *num_params; 



MenuBuaon Widget rabw » (MenuButton Widget) w; 
Widget menu: 
Arg args(l]; 
String name; 

XtSetArg(args{0] t XtNmenuName.&name); 
XtGetValues(w,args,ONE); 

DprintfCNameBiraon: looking for PRM %s\n B ,name); 
menu = FindWidget(name, w); 
if (menu != NULL) { 

DprintfrNameBunon: setting Menu Button\n"); 

XtSe tArg(args(0],XtNbutton,w); 

XiSetValues(menu.args,ONE); 

} 

} 
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source/Palette.c 



/• 

• Palette re-mapping 
•/ 

^include * . ./include/xwave.h" 

Funciion Name: ReMap 

• Description: Re-maps a pixel value to a new value via a mapping 

• Arguments: pixel - pixel value (0..max-l) 

• max - range of pixel values 

• map • palette to recede with 

• Returns: remapped pixel value 
•/ 

int ReMap(pixeLmax,palette) 

int pixel, max; 
Palette palette; 

{ 

Map map = palette- > mappings; 
int value -pixel: 
Boolean inrange= False; 

while(map! = NULL &.& !inrange) { 

if (pixel > = map- > start && pixeK = map- > finish) { 
inrangc=True; 

va lue = map- > m*pixel + map- > c ; 
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} 

map = map- > next; 

} 

rcrumi vaJuc < 0?0: value > = max?max- 1 rvalue); 



} 



/ 



Function Name: FindPalette 

Description; Find a paJene from a list given the index 

Arguments: palette - the palette list 

index - the index number 
Returns: the paJeae corresponding to the index 



PaJene FindPaleoeCpaJene, index) 

Palette palette; 
int index: 

{ 

while(indcx > 0 SlAl palette- > next! = NULL) { 
index-; 

palette = palette- > next; 

> 

retura< pa Jeae); 

} 

/* Function Name: ReOrderPalettes 

• Description: Reverse the order of the palette list 

Arguments: start, finish - ihe start and finish of the re-ordered list 

• Returns: the palette list in the reverse order 
*l 
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PaJene ReOrderPaJenesistan. finish) 
Palciic sian. finish: 

{ 

Palette list = finish- > next 

if (list! = NULL) { 

finish- > next = list- > next; 

list- > next = start; 

stan = ReOrderPalcttesdist. finish): 

} 

renirn(stan); 
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source/Parse.c 



• Parser for xwave input files: .elo 
"/ 

^include "../inciude/xwave.h" 
^include "../include/Gram.h" 

void Parsetpath.file.ext) 

String path. file, ext; 

{ 

char file_namc(STRLEN] ; 

sprinrf(file_naine, " %s %sJ%s %s\0" .global- > home.path. file, ext); 

Dprintf("Parse: parsing file %s\n\file_name); 

if (NULL = * (global- > parse_fp= fopen(file_name, "r"))) 

EprintfCParse: failed to open input file %s\n".file_narae); 

else { 

sprintf(file_name, " %s %s\0' .file.ext); 
global- > parsefile = file_name: 
global- > parse_tolcen=ext; 
yyparse(); 

fclose(global- > parse_fjp); 

DprimfCParse: finished with %s\n\file_name): 

} 

} 
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void PaxseCoi(w,closure.call_data) 

Widget w; 

caddr i closure. calljlata: 

{ 

Pane( " . " , ((XawListRcturaStnict •Jcalljiata)- > string.(String)closure); 

} 

int Parselnput(fp) 

FILE *fp; 

{ 

int am; 

if (global- >parse_token! = NULL) 

if (global- > pane joken(0J «= = '\0') { 
maa=(im)'\n*; 

global- > paise_token- NULL; 

man = (ini)global- > parse joken(0); 
global- > parse_token+ + ; 

} 

else if (EOF --(num=getc(global-> parse Jp))) num = NULL; 
rerurn(num); 
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source/Pop2.c 
I* 

Global callbacks for popping popups and alhoncd utilities 

•/ 

^include "../include/xwave.b" 

void Desiroy(w,closure.caJl_dau) 

Widget w; 

raddrj closure. caIJ_data; 

{ 

Widget widget =(Widget)closure; 

if (widget! = NULL) XtDestroyWidget<widget); 

} 

void Quit(w,closure.call_daia) 

Widget w; 

caddr_t closure. calljiata: 

{ 

XtDestroyApplicationContcxtfglobal- > app_con): 
exit(): 

} 

void Freciw.closurc.calldata) 
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Wideet 



w; 



caddr I 



closure, call data: 



if (closure! = NULL) XtFree(closure); 

} 



Widget target- NULL; 

whileCcuneni! = NULL) { 

target = XtNameToWidget(cunent,naine); 

if (target = = NULL) cuirrnt = XtPareni(cuiTent) ; 

else break; 



Widget 



Find Widget(name. current) 



String name; 
Widget 



current; 



if (target == NULL) { 

Eprintf("Cant find widget: %s\n",name); 
target = global- > toplevel; 



return(targct); 



#define 



NA ICONS 2 



void NA(w,closure.call_data) 



Widget w: 
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caddrj closure. call_daia: 

{ 

Widget 

shell = ShellWidgei("na_sheIl",(Widget)ciosure.SW_below,NULL.NULL). 

form=FonnaiWidget("na_form n .sheJl). widgets(NA ICONS]; 
Fonni tern itemsO={ 

{ "na_confinn " . "confinn " .0.0.FW_icon,NULL} , 
{"naJaber.'This function is not available", O.l.FW label.NULL} 

}; 

XtCallbackRec caUbacks(] = { 

{Destroy, (caddrj)shell}, {NULL. NULL). 

); 

FillForm(form.NAJCONS,iteins,widgets,cailbacks); 
XtPopup(shell.XtGrabExclusive); 

} 

void SetSensitive<w.closure.call_data) 

Widgei w; 

caddr_t closure. call_data: 

{ 

XtSetSensitive((Widget)closure.True); 

} 
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soiirce/Process^c 



Call sub-processes 



^include " . ./includc/xwavc .fa" 

^include <signaJ.h> 

^include < sys/wait.h > 

^include < sys/time.h > 

^include < sys/resource.h > 



/• 

a 
m 

V 



Function Name: Fork 

Description: Executes a file in a process and waits for termination 
Arguments: argv - standard argv argument description 

Returns: dead process id 



tnt Fork(argv) 



char •argv[]; 



int pid: 

union wait statusp: 
struct rusage rusage; 



if(0===ipid = fork())){ 

execvp(argv[0] t argv); 
cxitO; 
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} else if (pid>0) wait^pid.&starusp.O.&rusage); 
return pid); 

} 

/• Function Name: zropen 

* Descnption: Open a file (or .Z file) for reading 

* Arguments: filc_name - name of the file to be read 

* pid • pointer to process id 

* Returns: file pointer 
•/ 

FILE •2ropenifiJe_name.pid) 

char •file_name: 
int •pid; 

{ 

char zjamcfSTRLEN]; 

String zcat(] = {"zcat\zjiame,NULL}; 

FILE •fp; 

if (NULL= =<fp=fopen(file_narae,V))) { 
static int up(2]; 

sprimftzjiame, " %s.Z',file_name); 
pipe(up); 

if (0!=Cpid=fork())) { 

Dprintff Parent process started\n"); 

close(up(I]); 

fp = fdopen<up(0].V); 

} d$e ( 

Dprimff "Running zcat on %s\n\zcat|lj); 
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closefup(OJ); 
dup2( up[l], 1 ); 
close( up(lj); 
execvp(zcat(0].zcat); 



} 

} 

retura(fp); 



} 



/• Function Name: zseek 

Description: Fast-forward thru file (fseek will not work on pipes) 

* Arguments: fp - file pointer 

* bytes • bytes to skip 



void zseek(fp.byies) 



FILE -fp; 
int bytes; 



{ 



char scratch[ 10001; 
int i; 

while(bytes>0) { 

int amoum= bytes > 1000?1000:bytes: 

fread(scratcb.sizeof(char),amount.fp); 
bytes- 'amount: 

} 



} 
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void zdose(fp.pid) 

FILE *fp; 
im pid; 

{ 

union wait staoxsp; 
struct rusage nisage; 

fclose(fp); 

if (pid!=0) wait4(pid,&statusp.0 f <fcnisage); 

} 
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#if ( Idcfincdriint) && !dcfined(SABER) ) 

sialic char Xrcsidf] = "SXConsonium: PullRjghtMenu.c.v 1.32 89/12/11 15:01:50 kit 

ExpS*; 

#endif 

/• 

• Copyrighi 1989 Massachusetts Institute of Technology 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documentation for any purpose is hereby granted without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission nonce appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission. M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is" 

• without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFITS. 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION. ARISING OUT 
OF OR IN 
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* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 

/■ 

• PullRightMenu.c - Source code file for PullRighlMenu widget. 
♦/ 

^include <stdio.h> 
^include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.h> 

^include <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimpleMenP.h> 
^include "PullRightMenuP.h" 
^include <Xll/Xaw/SmeBSB.h> 
^include "SmeBSBpr.h" 
^include <X11/Xaw/Cardinals.h> 

^include <X11/Xmu/Initer.b> 
^include <Xll/Xmu/CharSet.h> 

#define streq(a, b) ( strcmp((a), (b)) = = 0 ) 

#defme offset(field) XtOffset(PullRightMenuWidget, simple_menu. field) 

static XtResource resourcesQ = { 

/• 

* Label Resources. 
•/ 



SUBSTITUTE SHEET (RULE 26) 
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(XiNlabel. XtCLabel. XiRString. sizeoffString), 

offseUlabeljtring), XiRString, NULL}, 
{XtNlabclCIass, XtCLabelClass. XtRPoimer. si2cof(WidgetClass), 

offset(labcl_class). XtRImmediatc. (caddxj) NULL}. 

/• 

• Layout Resources. 
•/ 

{XtNrowHcighi, XtCRowHcight, XtRDimension, sizeof(Dimension), 

offset(row_height), XtRInunediatc, (caddrj) 0}, 
{XtNtopMargin. XtCVchicalMargins. XtRDimension. sizeof(Dimension), 

offsetftopjnargin), XtRImmediate, (caddrj) 0}. 
{XtNbotiomMargin, XtCVcrdcalMargins, XtRDimension, sizeof(Dimension), 

offset(botiomjnargin), XtRImmediate, (caddrj) 0}, 

/• 

* Misc. Resources 
•/ 

{ XtNallowShellResize. XtCAllowShellResize. XtRBoolean. si2eof(Boolean), 

XtOffseKSimpleMenu Widget, shell.allow_shell_resize), 

XtRImmediatc, (XtPointer) TRUE }. 
{XuNcursor. XtCCursor. XtRCursor, sizeot'(Cursor), 

offset(cursor), XtRImmediaie. (caddrj) None}, 
{XtNmenuOnScreen. XtCMenuOnScreen, XtRBoolean. sizeof(Booiean), 

offset(menu_on_scieen), XtRImmediate, (caddrj) TRUE}. 
{XtNpopupOnEntry. XtCPopupOnEntry. XtRWidget. sizeoffWidget), 

offsertpopupjnny). XtRWidget. NULL}. 
{XtNbackingStore, XtCBackingStore. XtRBackingStore. sizeof (int), 

offset(backingjtore). 

XtRImmediate. (caddr 0 (Always + WhenMapped + NotUseful)}, 
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{XiNbuaon. XtCWidget. XiRWidget, sizeoftWidget). 
offsetfbuaoo). XtRWidgct. (XtPointer)NULL}, 

}: 

#undef offset 

static char defauliTranslationsf] = 

"< Enter Window > : higbJightO \n\ 
< Leave Window > : pullO \n\ 
<BmMotion>: higbJightO \n\ 
<BtnUp>: executeO"; 

/• 

• Semi Public function definitions. 
•/ 

static void RedisplayO, Reaiize(), ResizeO, ChangeManagedO; 
static void Initialize*), ClassInitializeO. ClassPanInitialize(); 
sialic Boolean SetValuesO. SetValuesHookO: 
static XtGeomctryResult Geometry ManagerO; 

/• 

• Action Routine Definitions 
•/ 

static void HigbJightO, UnhighJightO. PullO. ExecuteO, NotifyO, PositionMenuActionO; 
/• 

• Private Function Definitions. 
•/ 

static void MakeSeiValuesRequesK). CreateLabeK), LayoutO; 

static void AddPositionActionO. PosiiionMenui). ChangeCursorOnGrabf): 
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static Dimension GctMenuWidthQ. GetMenuHcightO; 

static Widget FindMcmi(); 

static SmeObjcct GetEvemEnnyO; 



static XtActionsRec actionsList[J = 



{ 



{■puir. 

{"execute", 
{"notify", 
{-highlight", 
{"unhighlight" 



}; 



Pull}, 
Execute}, 
Notify}, 

Highlight}, 

Unhighlight}. 



Compos iicC lassEx if nsionRec pr_extension_rec = { 
/• next_extension */ NULL, 
/• recordjype •/ NULLQUARK. 
/* version */ XtCompositeExtensionVersioii, 
/* record_size */ sizeof(CompositeClassExtensionRec), 
/• accepB_objects */ TRUE, 



^define superclass (AoverrideShellClassRec) 

PullRightMenuClassRec pullRightMenuClassRec = { 

{ 

/* superclass •/ (WidgetClass) superclass. 

/• class_name */ "PullRightMenu", 

/• size •/ sizeof(Pul!RightMenuRec), 

/• class ^initialize •/ Classlnitialize. 

/• class_pan_initialize*/ ClassPanlnitialize. 

/• Class init'ed •/ FALSE. 

/• initialize */ Initialize. 
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/• initialize book "/ NULL. 

/• realize •/ Realize. 

/• actions actionsList. 

/• nura actions •/ XtNumber(actionsList). 

/• resources •/ resources. 

/• resource count •/ XtNurabertresources), 

/• cjass */ NULLQUARK. 

/• compress_motion •/ TRUE, 

/• compress_exposure •/ TRUE, 

/* compress_cmerleave*/ TRUE. 

/• visible_int«est •/ FALSE. 

/• destroy */ NULL, 

/• resize •/ Resize. 

/• expose */ Redisplay, 

/• set_values •/ SetValues, 

/• !et_vaiues_hook */ SetValuesHook, 

/* set values almost •/ XtlnheritSetValuesA Imnst, 

/• get_vaJues_book */ NULL, 

/• accept_focos •/ NULL, 

/• intrinsics version •/ XtVersion. 

/• caUback offsets •/ NULL. 

I* on table *l defaultTranslations, 

/• query _geometry •/ NULL. 

/• display_aaxlerator - / NULL, 

/• extension •/ NULL 

}.{ 

/* geometryjnanager •/ GeomeuyManager, 

/• changejnanaged "/ ChangeManaged. 

/* insen child "/ XtlnheritlnsenChild. 

/• delete child V XtlnheritDeleteChild, 

/• extension •/ NULL 
}.{ 
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/• Shell extension •/ NULL 

}•{ 

/• Override extension •/ NULL 

}.{ 

/* Simple Menu extension*/ NULL 

} 

}; 

WidgetClass pullRightMenuWidgetClass = (WidgetClass)&pullRightMenuClassRec: 

* Semi-Public Functions. 

/• Function Name: Classlnitialize 

• Description: Class Initialize routine, called only once. 

* Arguments: none. 

• Returns: none. 
•/ 

static void 

ClassinitiaiizeO 

{ 

XawInitializeWidgetSeU); 

XtAddConvcner( XtRString, XlRBackingStore, XmuCvtStringToBackingSiore, 
NULL, 0 ): 

XmuAddlnitializeit AddPositionAction. NULL); 

} 



/• Function Name: Classlnitiaiize 
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Description: Class Pan Initialize routine, called for every 
subclass. Makes sure that the subclasses pick up 
the extension record. 

• Arguments: wc - the widget class of the subclass. 
Returns: none. 

•/ 

static void 

ClassPanlnitialize(wc) 
WidgetClass wc; 

{ 

SimpleMenu WidgetClass smwc = (SimpleMenuWidgetClass) wc; 

/• 

• Make sure that our subclass gets the extension rec too. 
•/ 

pr_extension_rec.next_exxension = smwc- > composite_c lass, extension; 
smwc- > composite_ciass. extension = (caddrj) &pr_extension_rec; 

} 

/* Function Name: Initialize 

• Description: Initializes the simple menu widget 

Arguments: request - the widget requested by the argument list. 

• new - the new widget with both resource and non 

• resource values. 

• Returns: none. 
•/ 



/♦ ARGSUSED •/ 
static void 

Initialize* request, new) 
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Widget request, new; 
{ 

SimpleMenuWidget smw =» (SimpleMenuWidget) new; 

XmuCaIllnitiaJi2£rs(XtWidgeiToAppiicationContexi(ncw)); 

if (smw- > simpiejnenu.labeljrlass «= = NULL) 

smw- > simp le_menu.label_class = sraeBSBObjcctClass; 

smw- > simpie_menu. label = NULL; 

smw- > simple_meiiu.enny_set = NULL; 

smw- > simple_menu.recur3ive_sei_value3 » FALSE; 

if (smw- > $implc_nrau.bbcl_string ! = NULL) 
CrcateLabel(new); 

smw- > simple_menu.menu_width = TRUE; 

if (smw- > core. width c = 0) { 

smw- > simple jnenu.memijvidth = FALSE; 
smw- > core. width = GetMenuWidth(new, NULL); 

} 

smw- > sirapicjnenu.mcnu_height = TRUE; 

if (smw->core.height 0) { 

smw- > siraple_menu.menu_height = FALSE; 
smw- > core, height = GetMenuHeighi(new); 

} 

/• 

• Add a popup_callback routine for changing the cursor. 
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XtAddCaJlbackfnew. XiNpopupCallback. ChangeCursorOnGrab, NULL); 

} 

/• Function Name: Redisplay 

Description: Redisplays the corneals of the widget. 
Arguments: w - the simple menu widget, 

• event - the X event that caused this redisplay. 

• region - the region the needs to be repainted. 

• Returns: none. 
•/ 

/• ARGSUSED •/ 
static void 

Redisplays, event, region) 
Widget w: 
XEvcnt * event; 
Region region: 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject • enny: 
SraeObjectClass class: 

if (region = = NULL) 

XClearWindow(XtDisplay(w). XtWindow(w)); 

/• 

* Check and Paint each of the entries - including the label. 
•/ 



ForAHChildrcnlsmw. entry) { 
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if (IXtlsManaged ( (Widget) 'entry)) continue: 

if (region ! = NULL) 

switcb(XRectinRegion(region. (int) (•entry)- >rectangJe.x. 
(int) (•entry)- > rectangle.y, 
(unsigned int) (•entry)- > rectangle. width, 
(unsigned int) (*cniry>> rectangle. height)) { 

case Rectangleln; 
case RectanglePart: 

break: 
default: 

continue: 

} 

class » (SmeObjectClass) (*entry)-> object. widgetj: lass: 

if (class- >rea - class. expose != NULL) 

(class- >rect_class.expose)( (Widget) •entry, NULL, NULL): 

} 

} 

/• Function Name: Realize 

• Description: Realizes the widget 

• Arguments: w - the simple menu widget. 

* mask * value mask for the window to create. 
» anrs - attributes for the window to create. 

♦ Returns: none 
V 

static void 

Realize(w, mask, aitrs) 
Widget w: 

XtValueMask • mask: 
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XSeiWindowAnributes • attrs: 
{ 

SirapieMenuWidget smw = (SimpicMenuWidgci) w; 

attn-> cursor = smw- > simple jncnu. cursor: 
•mask | = CWCunor; 

if ((sraw- > simple jnexm.backing_stort == AJways) || 
(smw- > siinple_meiiu.backing_$tore = = NotUseful) 1 1 
(smw- > simple jnexm.backing_$iorc = = WhenMappcd) ) { 
•mask | = CWBackingStorc; 

aars- > backing^stort = smwo simple jnenu.backing_store; 

} 

else 

•mask&= -CWBackingStorc; 
('superclass- > corc_class. realize) (w, mask, attrs); 

} 

/* Function Name: Resize 

* Description: Handle the menu being resized bigger. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
Resize(w) 
Widget w: 

{ 

SimpleMenuWidget smw = (SimpleMenu Widget) w; 
SmeObject • entry; 



if ( !XtIsRealized(w) ) return: 
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ForAlJChildren(smw. entry) /* reset width of all entries. •/ 
if (XdsManaged( (Widget) 'entry)) 

(•entry)- > rectangle. width = sraw-> core, width; 

Redisplay^, (XEvent •) NULL. (Region) NULL); 

} 

/* Function Name: SetValues 

* Description: Relayout the menu when one of the resources is changed. 

• Arguments: current • current state of the widget 

• request • what was requested. 

■ new - what the widget will become. 

* Returns: none 
•/ 

/• ARGSUSED •/ 
static Boolean 

SetValues(curreot, request, new) 
Widget current, request, new, 

{ 

SimpleMenuWidget smw_old ■ (SimpleMenuWidget) current: 
SimpleMenuWidget smw_new » (SimpleMenuWidget) new; 
Boolean rct_val = FALSE, layout = FALSE: 

if (!XtIsRealized(cunent)) renira(FALSE); 

if (!smw_new- > simple_menu.recursive_set_values) { 

if (smw new- > core. width != smw_old-> core, width) { 

smw new- > simple_menu.mcnu_width = (smw_ncw- > core. width != 0); 
layout = TRUE; 

} 

if (smw new- > core. height != smw_old-> core. height) { 
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smw new->simple_inenu.raenu_heighi = (smw_ncw-> core. height != 0): 
layout = TRUE: 

} 

} 

,f (smw old- > simplc_mcnu. cursor ! = sraw_new- > simplc_menu. cursor) 
XDefineCurcortXlDisplay(new). 

XtWindow(new). sraw_new- > s implc_mcnu . cursor) ; 

if (smw old- > simple_mcnu.Jabcl_sinng ! = smw_new- > simplc_mciiu. labcl_stnng) 
if (smw_new- > simple jncmj.label_string - - NULL) /* Destroy. */ 

XtDesooy WidgeUstnwjild- > simplejncnu.label); 
else if (smw_old- > simplejnenu.tebel_5tring =« NULL) /• Create. */ 

Create Label(new); 
else { /* Change. */ 

Arg argsll]; 

XtSctArg(args(0], XtNlabcl. smw_new- > simple_mcnu.label_string); 
XtSciVahic3(smw_ncw- > simple jnenu. label, args, ONE); 

> 

if (smw old- > simplc_mciiu.labcl_class != smw_ncw- > simplc_racnu.labcl_class) 
XtAppWanung(XtWidgctToApplicationComext(new), 

"No Dynamic class change of the SimpieMenu Label."); 

if ((smw old- > siraple_menu.top_margin ! = smw_new- > simplejnenu.toprnargin) 

(smw old- > simple_menu.bortorn_margin ! = 

smw_new-> simple jnenu.bottom_margin) /* filler •/ ) { 

layout = TRUE; 
ret_val = TRUE: 

> 



WO 94/23385 



PCT/GB94/00677 



- 291 - 

if (layout) 
. Layouunew, NULL. NULL); 

rerorn(ret_val); 

} 

/• Function Name: SetVaJuesHook 

* Description: To handle a special case, this is passed the 

* a cri ? 9 * arguments. 

* Arguments: w - the menu widget 

* arglist • the argument list passed to XtSetValues. 

* num args • the number of args. 

* Returns: none 
•/ 

/• 

* If the user actually passed a width and height to the widget 

* then this MUST be used, rather than our newly calculated width and 

* height. 
•/ 

static Boolean 

SetValuesHooWw, arglist. num_args) 
Widget w; 
ArgList arglist: 
Cardinal •num_args; 

{ 

register Cardinal i: 
Dimension width, height; 

width = w-> core, width; 
height = w-> core, height; 
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for ( i = 0 ; i < •num_args ; i + +) { 
if ( sireq(axglist(i].name. XtNwidth) ) 

width = (Dimension) argiistOl- value; 
if ( sucq(argiisifi].name, XtNheight) ) 
height = (Dimension) arglistfi]. value; 

} 

if ((width !» w-> core. width) 1 1 (height != w->core.hcight)) 

MakcSetVaJuesRequestfw, width, height); 
remrn(FALSE); 

} 

/ •»••••••••••••• ....... ........... ........ 

• Geometry Management routines. 
* 

.................................-........................../ 

/• Function Name: GeometryManager 

• Description: This is the SimpleMenu Widget's Geometry Manager. 

• Arguments: w - the Menu Entry making the request. 

• request - requested new geometry, 
reply - the allowed geometry. 

• Returns: XtGeometry{Yes, No, Almost}. 
•/ 

static XtGcomeiry Result 
GeometryManager(w, request, reply) 
Widget w; 

XtWidgciGeomctry • request. * reply: 
{ 
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SimpleMcnu Widget smw = (SimplcMcnuWidgct) XtParent(w); 
SmeObjea enny = (SmcObject) w; 
XiGtomeuyMask mode = request- > request_mode; 
XtGeometryResult answer; 
Dimension oldjieight, old_width: 

if ( !(raode & CWWidih) &A !(mode & CWHcight) ) 
return(XtGeomecryNo); 

reply- > width = request- > width; 
reply- > height = request- > height; 

old_ width = entry- > rectangle, width; 
oldjieight - entry- > rectangle. height; 

Layoutfw, &(rcply- > width), &(rcply- > height) ); 

/• 

• Since we are an override shell and have no parent there is no one to 

• ask to sec if this geom change is okay, so I am just going to **q"t^ 

• we can do whatever we want. If you subclass be very careful with this 

• assumption, it could bite you. 

• Chris D. Peterson - Sept. 1989. 
•/ 

if ( (reply- > width = = request- > width) && 
(reply- > height = = request- > height) ) { 

if ( mode & XtCWQueryOnly ) { /♦ Actually perform the layout. •/ 
entry- > rectangle, width = old_width: 
entry- > rectangle. height = oldjieight; 
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} 

else { 

Layout(( Widget) smw, NULL. NULL); 

} 

answer = XiGeomeuyDone: 

} 

else { 

entry- > rectangle, width = old_width; 
entry- > rectangle.heighi = old_height; 

if ( ((reply- > width = = request- > width) && !(mode & CWHeight)) 1 1 
((reply- > height - - request- > height) && !(modc & CWWidth)) | J 
((reply- > width = = request- > width) &£ 
(reply- > height = = request- > height)) ) 
answer = XtGeomeoyNo; 

else { 

answer = XtGeometry Almost; 

reply- > request jnode - 0; 

if (reply- > width ! = request- > width) 

reply- > requestjnode | = CWWidth; 
if (reply- > height ! = request- > height) 

reply- > rcquest_mode | = CWHeight; 

} 

} 

return(answer); 

} 

/* Function Name: ChangeManaged 

* Description: called whenever a new child is managed. 

* Arguments: w - the simple menu widget. 

* Returns: none. 



/ 



WO 94/23385 



PCT/GB94/00677 



• 295 • 

static void 
ChangeManaged(w) 
Widget w; 
{ 

Uyout(w, NULL, NULL); 

} 

/•■••■••••• ••••••• •......»...*• 

* Global Action Routines. 

* These actions routines will be added to the application's 

* global action list. 

„„.„•»•••••.....•...••••••••••••••••—••••••••••••••••••/ 

/* Function Name: PositionMenuAction 

* Description: Positions the simple menu widget. 

* Arguments: w • a widget (no the simple menu widget.) 

* event - the event that caused this action. 

* params. numjarams * parameters passed to the routine. 

* we expect the name of the menu here. 

* Returns: none 
•/ 

/♦ ARGSUSED •/ 
static void 

PoshionMenuAction(w, event, params. numj>arams) 
Widget w: 
XEvent • event; 
String * params; 
Cardinal * numj)arams: 
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{ 

Widget menu: 
XPoint loc; 

if (•num_params != 1) { 
char crror_buf[BUFSIZ]; 
sprinrf(error_buf. "%s %s", 

"Xaw - SimpleMenu Widget: position menu action expects only one", 

'parameter which is the name of the menu."): 
XL^Warning(XtWidgctToApplicationConiext(w), error_buf); 
renin: 

} 

if ( (menu = FindMenu(w, params(0])) = - NULL) { 
char error JruflBUFSIZl; 
sprinrf(error_buf t "%s '%$**, 

*Xaw • SimpleMenu Widget* could not find menu named: ", params(0]); 
XtAppWaming(XtWldgetToApplicationContext(w), error_buf); 
i e turn: 

} 

switch (eveni- > type) { 
case BunonPrtss: 
case BuoonRclcasc: 

loc.x = event- > xbutton.x_root; 

loc.y = event- > xbunon.y_root; 

PositionMenudnenu, &Ioc); 

break: 
case EnterNotify: 
case LeaveNotify: 

loc.x = event- > xcrossing.x_root: 

loc.y = event- > xcrossing.y_root; 
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PoainonMcnuimcnu, &loc); 

break: 
case MotionNotify: 
loc.x = evtnt->xmorion.x_root: 
loc.y = event- > xmodon.y_rooi; 
PositionMcnu(mcim, &loc); 

break: 
default: 

Po$irionMenu(menu, NULL); 
break; 

} 

} 

/a .... ...... ............... ••••••••••••••••••••• ............. 

* Widget Action Routines. 
........... 

/* Function Name: Uohighlight 

• Description: Unhighlights current entry. 

* Arguments: w - the simple menu widget. 

• event • the event that caused this action. 

• params, num_params - ** NOT USED 

* Returns: none 
•/ 

/• ARGSUSED •/ 
static void 

Unhighlignt(w, event, params. num jjarams) 
Widget w: 
XEvera • event: 
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String • params; 
Cardinal * numjjarams; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObjcci entry = smw- > simple_menu.eniry_sei: 
SmeObjectClass class: 

if ( entry = = NULL) renirn; 

smw- > simple jnenu.emry_set = NULL; 

class = (SmeObjectClass) entry- > object.widgct_class; 

(class- > sme_class.unhighiight) ( (Widget) entry); 

} 

/• Function Name: Highlight 
9 Description: Highlights current entry. 

* Arguments: w - the simple menu widget 

* event - the event that caused this action. 

• pinxns, numjarams - NOT USED 

• Returns: none 
•/ 

/• ARGSUSED •/ 
static void 

Highlight(w, event, params, num_paiams) 
Widget w: 
XEvent 0 event; 
String * params; 
Cardinal * numj>arams; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject entry: 
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SmeObicctClass class; 

if ( !XtIsSensitivc(w) ) return; 

enrry = GctEvcniEnrry(w, event); 

if (eniry = =* smw- > simpie_meriu.cnrry_set) return; 

Unhighlight(w t event, panaris, num_params); 

if (enrry = = NULL) return; 

if ( !XtIsScnsinve( (Widget) entry)) { 

smw- > simple_rnenu.cniry_sct «= NULL; 
return; 

} 

smw* > simpte_mrau.enny_set = enny; 

class = (SmeObjectClass) entry- > object. widget_c lass; 

(class- > smejrlass.highlight) ( (Widget) entry); 

} 

Function Name; Notify 
Description: Notify user of current entry. 
Arguments: w - the simple menu widget 

event - the event that caused this action, 
params, numj>arams - NOT USED 
Returns: none 



* 
• 
• 
* 
* 



/• ARGSUSED •/ 
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static void 

Notify(w, cvcni. params. num_params) 
Widget w: 
XEvent • event: 
String • params: 
Cardinal * num_params: 

{ 

SimpleMenuWidget smw = (SimpleMenu Widget) w; 
SmeObject entry = smw->sunple_menu.eniry_set; 
SmeObjectClass class; 

if ( (entry = = NULL) j | !XtIsSensirive((Widget) entry) ) return; 

class - (SmeObjectClass) entry- > object. widget_c lass; 
(class- > smc_das3.notify)( (Widget) entry ); 



> 



Function Name: Pull 

D es cription: Determines action on basts of leave direction. 
Arguments: w - the pull right menu widget. 

event - the Leave Window event that caused this action. 

params* num_params * NOT USED 
Returns: none 



static void Pull(w, event, params. num_params) 

Widget w; 
XEvent •event: 
String *params; 
Cardinal *num _params; 
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PullRightM ecu Widget prw=(PullRjghiMenuWidget)w; 
SmeObject entry =pnv- > simpic_mcnu.cntry_s«: 
SmeObjectClass class; 

if ((entry = = NULL) | | !XibSewiuve((Widget)eiirry))renini; 

if (evem- > type! *= LeaveNotify &£ event* > type! = EnierNoiify) { 

XtApp£rror(XtWtdgetToApplicaiioDContext(w), 
"pullO action should only be used with XCrossing events. "); 

return: 

} 

if (None! - event- > xcrossing. sub window) return; 

if (event- > xcrossing.y < 0 || event- > xcrossing.y > prw- > core. height) { 

Unhighlight(w t evenL,parani3 t num_params); 

return: 

}; 

if (event* > x crossing. x < 0) { 

if (XtIsSubclass(XtParem(w) ( pullRighiMetmWtdgetClass)) XtPopdown(w); 



>; 

class = (SmeObjeoClass)entry- > object. widget_class; 
if (event- > xcrossing.x > prw- > core. width &Jl 
XdsSubclass(eniry,smeBSBpiObjectClass)) (class- > srne^class.norify)((Widget)entjy); 
else Unhighl^ht(w f evem f paranis,numj)arams); 

} 

/• Function Name: Execute 

* Description: Determines notify action on basis of SmeObject. 

• Arguments: w - the pull right menu widget. 

• event - the notify-typc event that caused this action. 

* params. numjwrams - NOT USED 
Returns: none 
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•/ 

static void Execute(w. evcm, params. oum_params) 

Widget w; 
XEvcnt ' event: 
String *params: 
Cardinal •num_params: 

{ 

PullRighiMenu Widget prw = (PulIRighiMcnu Widgct)w; 
SmeObject entry = prw- > sunple_memi.emry_set; 
SmeObjedClass class; 
Widget shell; 

Dprinrf("Execaie\n°); 

forfshell «= w;XtIsSubclas5(sbeU,pulJRightMenuWidgetClass);shell = XtParentf shell)) 

{ 

XawSunpleMenuClearActiveEntzy(shell); 
XtPopdown(shell); 

}; 

if 

((entry = =GetEveniEntry(w,evew))&A(entry! - NULL)&4kXtIsSensirive((Widget)emry)) { 

class = (SmeObjcctClai3)cmry- > object. widgct_class; 

if (XtIsSubclass(encry,smefiSBObjectClass)) 
(class- > sme_class.nodfy)((Widget)eniry); 

}; 

} 



/ 
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* Public Functions. 

m 

/• Function Name: XawPullRightMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Remms: none. 
*/ 

void 

XawPullRightMcnuAddGlobalActions(app_con) 

XtAppContext app_con; 

{ 

XdmtiaJizeWidgetClass(pullW^ 
XmuCalIInitializers( app_con ); 

} 

/••• ••••••••••••••••••••••••••••••••••••••• 

* Private Functions. 

/* Function Name: CreateLabel 

* Description: Creates a the menu label. 

* Arguments: w - the smw widget, 
i * Returns: none. 

* Creates the label object and makes sure it is the first child in 

* in the list. 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



PCT/CB94/00€T7 



- 304 - 

■/ 

static void 
CreateLabcl(w) 
Widget w; 
{ 

SirapleMenuWidget smw = (SirapleMenuWidget) w; 
register Widget * child, • next_child; 
register int i; 
Arg args(2]; 

if ( (smw- > simple_menu.label_string = = NULL) j | 
(smw- > simplejncnu. label !« NULL) ) { 
char errorJniflBUFSIZ]; 

sprintf(error_buf, "Xaw Single Menu Widget: %s or %s, %s\ 
"label string is NULL", "label already exists", 
"no label is being created/); 

XiAppWarning(XtWidgetToApplicaiionContext(w) f errorjrof); 

retuni; 

} 

XtSetArg(args[0] f XtNlabel, smw- > simple jnenu.bbel_string); 
XtSetArg(args[l] f XtNjusrify, XUustifyCenter); 
smw- > simplejncnu. label = (SmeObject) 

XtCreateManagedWidgctCmenuLaber , 

smw- > simple_menu.label_class, w, 

args, TWO); 

next_child = NULL; 

for (cluld = smw- > composite. children + smw- > composite. num_children, 
i = smw- > composite. num_children ; i > 0 ; i — , child—) { 
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if (nexi_child ! = NULL) 
•ncxt_child = "child; 
ncxt_child = child; 

} 

•child = (Widget) smw-> simple_menu. label; 

} 

/* Function Name: Layout 

* Description: lays the menu entries out all nice and neat. 

* Arguments: w - See below (+ + +) 

* width_ret, height_ret - The returned width and 

* height values. 

* Returns: none. 
* 

* if width = = NULL 1 1 height = = NULL then it assumes the you do not care 

* about the return values, and just want a rclayout. 
+ 

* if this is not the case then it will set width_ret and bcight_ret 

* to be width and height that the child would get if it were layed out 

* at this time. 

* + + + " W - ra n be the simple menu widget or any of its object children. 
*/ 

static void 

Layout(w, widtbjet, hcighwct) 
Widget w; 

Dimension *widtb_ret, *height_rct; 

{ 

SmeObject curTcnt_cniry t *entry; 
SimpleMenuWidget smw; 
Dimension width, height; 
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Boolean dojayout = ((bcight_rct == NULL) || (width_ret == NULL)): 
Boolean allow_change_size; 
height = 0; 

if ( XUsSubciass(w, puliRigbiMenuWidgetClass) ) { 
smw = (SimpleMenuWidget) w; 
cwrem_entry = NULL; 

} 

else { 

smw « (SimpleMenuWidget) XtParent(w); 
cunent_entry = (SmeObjcct) w; 

) 

allow_change_size = (!XdsRcalized((Widget)smw) | J 
(smw- > shell.allow_shell_resize)); 

if ( smw- > simple_menu.menu_height ) 
height = smw- > core. height; 

else 

if (do_layout) { 

height = smw- > simple_menu.top_margin; 
ForAllChildren(smw, entry) { 

if (!XtIsManaged( (Widget) *entry)) continue; 

if ( (smw- > simple_menu.row_height ! = 0) && 
(•entry != smw- > simple_menu.label) ) 
(•entry)- > rectangle .height = smw->simple_menu.row_height; 

(*entry> > rectangle.y = height; 

(•entry)- >rectangle.x = 0; 

height += ( •entry)- > rectangle, height; 

} 
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height + = srnw- > simple_menu.boriom_margin; 

} 

else { 

if {(smw-> simple jnenu.rowjieight != 0) && 
(current_entry != srawO simplejnenu. label) ) 
height = sm\v-> simple jnem. row Jieight; 

} 

if (smw-> simple jnenu.menujvidth) 

width = srnw- > core, width; 
else if ( allow_change_sizc ) 

width = GetMenuWidth((Widget) srnw, (Widget) current_entry); 

else 

width = smw-> core, width; 

if (do_layout) { 

ForAllChildrtn($mw, entry) 

if (XtIsManaged( (Widget) *entry)) 
(♦entry)- >rectangle.width = width; 

if (allow_change_size) 

MakcSetValucsRequest((Widget) smw, width, height); 

} 

else { 

*width_rct = width; 
if (height \= 0) 

»height_rtt = height; 

} 

} 



/* Function Name: AddPositionAction 

* . Description: Adds the XawPositionSimpleMenu action to the global 
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action list for ihis appcon. 
Arguments: app_con - ihe application context for this app. 

data - NOT USED. 
Returns: none. 

•/ 

/• ARGSUSED •/ 
static void 

AddPositionAction(app_con. data) 
XtAppContext app_con; 
caddrj data; 

{ 

static XiActionsRec pos_actionO = { 

{ "XawPositionSimpleMenu", PositionMenuAction }, 

}; 

XtAppAddActions(app_con, pos_action, XtNumbcr(pos_action)); 

} 

/• Function Name: FindMenu 

Description: Find the menu give a name and reference widget. 
Arguments: widget - reference widget. 

• name - the menu widget's name. 

• Returns: the menu widget or NULL. 
•/ 

static Widget 
FindMenu(widget, name) 
Widget widget; 
String name; 

{ 

register Widget w, menu; 
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for ( w = widget ; w != NULL ; w = XtParent(w) ) 
if ( (menu = XtNameToWidget(w. name)) ! = NULL ) 
rerum(menu); 
rerurn(NULL); 

} 



/• Function Name: Posit ionMenu 

* Description: Places the menu 

* Arguments: w - the simple menu widget. 

* location - a pointer the the position or NULL. 

* Returns: none. 



static void 

PositionMenu(w, location) 
Widget w; 
XPoint * location; 

{ 

SimpleMcnuWidgct smw = (SimpleMenu Widget) w; 

SmeObject entry; 

XPoini tj>oint; 

static void MoveMenuQ; 



if (location = - NULL) { 
Window junkl v junk2; 
int rootjc, rootj\ junkX, junkY; 
unsigned int junkM; 

location = &tj>oint; 

if (XQueryPointer(XtDisplay(w) t XtWindow(w), &junkl, &junk2, 

&root_x, &root_y, &junkX, AjunkY, &junkM) == FALSE) { 
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char error_buf[BUFSlZ]; 

sprinrf(erTor_buf. "7cS %s", "Xaw - SimpleMenu Widget:". 

"Could not find location of mouse pointer"); 
XtAppWarning(XtWidgctToApplicationComext(w), error_buf); 

return; 

} 

location- > x = (short) root_x; 
location- >y - (short) root_y; 

} 

/• 

• The width will not be correct unless it is realized. 
*/ 

XtRealizeWidget(w); 

location- > x -= (Position) w- > core.width/2; 

if (smw- > simple_mcnu.popup_entry = = NULL) 
entry = smw- > simple_menu. label; 

else 

entry = smw- > simple_menu.popup_cntry; 

if (entry ! = NULL) 

location- > y entry- > rectangle. y + entry- > rectangle.height/2; 

MoveMenu(w, (Position) location- >x, (Position) location- >y); 

} 

/• Function Name: MovcMcnu 

* Description: Actually moves the menu, may force it to 

♦ 10 be fully visable if menu_on_screen is TRUE. 



jar-nri rrc euccr rot n P *)%\ 
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• Arguments: w - the simple menu widget. 

• x, y - the current location of the widget. 
Returns: none 

*/ 

static void 

MoveMenu(w, x, y) 
Widget w; 
Position x, y; 

{ 

Arg arglist[2]; 
Cardinal num_args = 0; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

if (smw- > simple_menu.menu_on_screen) { 

int width = w-> core. width + 2 * w- > core. border_ width; 
int height = w-> core. height + 2 * w- > corc.border_width; 

if (x < 0) 
x = 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(w)); 
if (x + width > scr_width) 
x = scr_width - width; 

} 

if (y < 0) 
y = 0; 
else { 

int scr_beight = HeightOfScreen(XtScreen(w)); 
if (y + height > scr_beight) 
y sb scrjieight - height; 
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XtSetAig(arglist(nura_ajgs], XtNx, x); num_args + + ; 
XtSetArg(aiglist[nura_args], XiNy, y); num_args + + ; 
XtSctValucs(w, arglisi, num_args); 



/• Function Name: ChangeCursoTOnGrab 

• Description: Changes the cursor on the active grab to the one 

• specified in out resource list. 

• Arguments: w - the widget. 

junk, garbage - NOT USED •*. 

• Renims: None. 
•/ 

/• ARGSUSED •/ 
static void 

ChangeCursorOnGrab(w, junk, garbage) 
Widget w; 

caddrj junk, garbage; 
{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 



/* 

* The event mask here is what is currently in the MIT implementation. 

* There really needs to be a way to get the value of the mask out 

* of the toolkit (CD? 5/26/89). 
*/ 

XChangeActivePointerGrab(XtDisplay(w), ButtonPressMask | BunonReleaseMask, 
smw- > simple jnenu.cursor, CurrentTime); 
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} 

/• Function Name: MakeSetValuesRequest 

Description: Makes a (possibly recursive) call to SetValues, 

* 1 take great pains to not go into an infinite loop. 

* Arguments: w - the simple menu widget. 

* width, height - the size of the ask for. 

* Returns: none 
•/ 

static void 

MakeSetValuesRequest(w, width, height) 
Widget w; 

Dimension width, height; 
{ 

SimpleMenuWidget smw = (SimpleMenu Widget) w; 
Arg arglist[2]; 

Cardinal num_args = (Cardinal) 0; 

if ( !smw- > simple_menu.rtcursive_set_values ) { 

if ( (smw- > core. width != width) 1 1 (smw.>core.height f= height) ) { 
smw- > $imple_menu.recursive_set_va]ues = TRUE; 
XtSetArg(arglist[num_args] f XtNwidth, width); ninn_args+ + ; 
XtSetArg(argIist[num_args] t XtNbeight, height); num_arg$+ + ; 
XtSetValues(w, arglist, num_args); 

} 

else if (XtIsRealized( (Widget) smw)) 

Redisplay((Widget) smw, (XEvent •) NULL, (Region) NULL); 

} 

sum- > simple_menu.recursive_set_values = FALSE; 

} 
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/• Function Name: GetMenuWidth 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
•/ 

static Dimension 
GetMenuWidth(w, w_ent) 
Widget w, w_ent; 

{ 

SmeObjeci curjmtry = (SmeObject) w_ent; 
SimpleMenuWidget smw = (SimplcMenu Widget) w; 
Dimension width, widest = (Dimension) 0; 
SmeObject * entry; 

if ( smw- > simple_menu.menu_width ) 
return(smw- > core, width); 

ForAUChildrcn(sraw, entry) { 
XtWidgetGeometry preferred; 

if (!XtlsManaged( (Widget) •entry)) continue; 

if (•entry ! = cur_entry) { 

XtQueryGeometry(*entry, NULL, &preferred); 

if (prefened.requestjnode & CWWidth) 
width = preferred, width; 

else 

width «= (•entry)- > rectangle. width; 

> 

else 
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width «= (*enrry)-> rectangle, width; 

if ( width > widest ) 
widest = width; 

} 

return* widest); 

} 

/♦ Function Name: GetMenuHeight 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
V 

static Dimension 
GetMenuHeight(w) 
Widget w; 
{ 

SimpleMenuWidget smw = (SimplcMenuWidgct) w; 
SmeObject * entry; 
Dimension height; 

if (smw- > simple jnenu.menu_height) 
return(smw- > corc.height); 

height = smw- > simplejnenu.topjuaigin + smw- >simple_mexro. bottom jnargin; 

if (smw- > simple_menu.row_height = = 0) 
ForAllChildren(smw f entry) 

if (XUsManaged ((Widget) *entry)) 

height + = (*entry)-> rectangle, height; 
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elsc 

height + = smw->simple_menu.row_height " smw-> composite. num_children; 
rerurn(height); 

} 

/* Function Name: GetEventEntry 

* Description: Gets an entry given an event that has X and Y coords. 

* Arguments: w - the simple menu widget. 

* event - the event. 

* Returns: the entry that this point is in. 
•/ 

static SmeObject 
GetEventEnny(w f event) 
Widget w; 
XEvent • event; 
{ 

Position xjoc, yjoc; 

SimpleMcnuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 



switch (event- > type) { 
case MotionNotify: 

xjoc = event- > xmorion.x; 

yjoc = event- >xmotion.y; 

break; 
case EnterNotify: 
case LeaveNotify: 

xjoc = event- > xcrossing.x; 

yjoc = event- >xcrossing.y; 

break; 
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case ButtonPress: 
case ButtonReleasc: 

x_loc = event- >xbunon.x; 

y loc = event- >xbunon.y; 

break; 
default: 

XiAppError(XtWidgetToApplicationConiext(w), 

"Unknown event type in GetEventEntry ()."); 

break; 

} 

if ( (x loc < 0) 1 1 (xjoc > = smw->corc.width) 1 1 (yjoc < 0) 1 1 
(y_loc > = smw-> core, height) ) 
return(NULL); 

ForAllCbilditn(smw, entry) { 

if (IXtlsManaged ((Widget) 'entry)) continue; 

if ( ((*entry)- > rectangle.y < yjoc) && 

((•entry)- > rectangle.y + (*entry)->rectangle.height > yjoc) ) 
if ( *entry == smw->simple_menu. label ) 

remrn(NULL); /• cannot select the label. */ 

else 

retnm(*entry); 

} 

renirn(NUIJL); 
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source/Select.c 



/• 

• Scleciion from list widget 



^include "../include/xwave.lT 

void Select(w,closure,calIjiata) 

Widget w; 

caddrj closure, calljiata; 

{ 

Selection sel = (Selection)closure; 

Widget button= FindWidget(sel- > bunon.w), 

shell = ShellWidget(sel- > name.bunon,SW_below.NULL,NULL), 
form = Format Widget("seJ_form" .shell), list_ widget, widgcts[3]; 
String •list«=(se]->list_proc)0; 
Formltem itemsQ = { 

{ "scl_cancel " . 'close" ,0,O.FW_icon,NULL} , 
{"selJabel",(String)sel- > action_name,l,O.FWJabel,NULL}, 
{ "sel_view" ,NULL,0,2.FW_view,NULL} . 

}; 

XtCaJlbackRec list_callsQ = { 
{Destroy , (caddr_t)shell} , 
{sel- > action_proc,sel- > action_closure}, 
{NULL.NULL}, 
. }, callbacks!] = { 
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{Destroy, (caddr_t)shell} t 
{NULL.NULL}, 

}; 

Arg argsfl]; 

FillForm(fonn,THREE,items,widgei5.callbacks); 
XtSeiArg(ajgs(0] .XtNlist.list); 

list widgei=XtCreateManagedWidget("selJist".listWidgctClass,widgeis[2],args,ONE); 
XiAddCallbacks(list_widget,XiNcallback,list_caJls); 
XiPopup(shell.XtGrabExclusive); 

} 
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source/SmeBSBpr.c 



#if ( !defined(lint) Sl& !defined(SABER) ) 

static char Xrcsid[] = "SXConsoniura: SmeBSB.c,v 1.9 89/12/13 15:42:48 kit Exp 
tfendif 

/* 

♦ Copyright 1989 Massachusetts Institute of Technology 
* 

• Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee f provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity per tainin g to distribution of the software without specific, 

* written prior pennission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is* 

* without express or implied warranty. 
* 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

• OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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-/ 
/• 

• SmeBSBpr.c - Source code file for BSB pull-right Menu Entry object. 

m 

•/ 

^include <stdio.h> 
^include < X 1 1 /IntrinsicP .h > 
include <Xll/StringDefs.h> 

^include <X11/Xmu/Drawing.h> 

include <X11/Xaw/Xawlnit.h> 
#include <Xll/Xaw/SirapleMenu.h> 
include "SroeBSBprP.h" 
include <X11/Xaw/Cardinals.h> 

Jdefine ONE_HUNDRED 100 

(Wefine offset(field) XtOffsertSmcBSBprObject, sme_bsb. field) 

static XtResouxce resourcesQ = { 
{XtNlabel, XtCLabel, XtRString, sizeof(String), 

offset(label), XtRString, NULL}, 
{XtNvertSpace, XtCVcrtSpace, XtRlnt, sizeof(int), 

offset(ven_space), XtRImmediate, (caddx_t) 25}, 
{XtNleftBitmap, XtCLeftBitmap, XtRPumap, sizeof(Pixmap), 

offset(left_bitmap), XtRImmediate, (caddr_t)None}, 
{XtNjustify, XtCJustify, XtRJustify, sizeof(Xtfustify), 

offset(justify), XtRImmediate, (caddrj) XtJustifyLeft}, 
{XtNrightBitmap, XtCRigbtBitmap, XtRPixmap, sizeof(Pixmap), 
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offset(right_bitmap). XiRlmmediate, (caddr_t)None}, 
{XtNleftMargin. XtCHorizontaJMargins. XtRDimension. sizeof(Dimension), 

offset()eft_maigin), XiRJmmediate, (caddr_t) 4}. 
{XiNrighiMajgin, XiCHoruomalMargins, XiRDimension. sizeof(Dimension). 

offsei(right_margin), XiRlmmediate, (caddrj) 4}, 
{XtN foreground, XtCForeground, XtRPbtel. sizeof(Pixel), 

offset(foreground), XtRString, "XtDefaultForeground"}, 
{XtNfont, XtCFont, XtRFontStnict, sizeof(XFontStnict •), 

offset(fom), XtRString, "XtDefaultFont"}, 
{XtNmenuName, XtCMenuName, XtRString, si2eof(String), 
offset(rnenu_narae), XtRString, (caddr^O^enu**}, 

}; 

#undef offset 
/♦ 

* Semi Public function definitions. 
•/ 

static void Redisplay 0, DestroyO, InitializeO, FlipColorsO. PopupMenuO; 

static void ClassInitiaJizcO; 

static Boolean SetValuesO; 

static XtGeoraecryResult Query Geometry 0; 

/• 

* Private Function Definitions. 
•/ 

static void GetDefaultSizeO, DrawBitmagsOt GetBitxnaplnfoO; 
static void CreateGCsO, DestroyGCsO; 

#define superclass (&smeClassRec) 
SmeBSBprClassRec smeBSBpiClassRec = { 
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{ 

/• superclass •/ (WidgctClass) superclass, 

/■ class name */ "SmeBSBpr", 

/- s i2e */ sizeof(SmeBSBprRec), 

/• class_ initializer •/ Classlnitialize, 

/• class j)an_initulize*/ NULL, 

/* Class init'ed •/ FALSE, 

/* initialize */ Initialize, 

/• initialize_hook */ NULL, 

/• realize •/ NULL, 

/* actions */ NULL, 

/* num_actions */ ZERO, 

/• resources */ resources, 

/* resource count •/ XtNumber(resources), 

/• xrm_class */ NULLQUARK, 

/* compressjnotion •/ FALSE, 

/• compress exposure •/ FALSE. 

/* compress_enierleave*/ FALSE, 

/* visible_interest •/ FALSE, 

/• destroy */ Destroy, 

/• resize •/ NULL, 

/• expose */ Redisplay, 

/• set_values •/ SetValues, 

/* set_values_hook */ NULL, 

/* set values almost */ XtlnheritSetValuesAlmost, 

/* gei_values_hook */ NULL, 

/* accept_focus •/ NULL, 

/• intrinsics version */ XtVersion, 

/* callback offsets •/ NULL, 

/• tmjable •/ NULL, 

/* query_geometry */ Query Geometry, 

/• display_accelerator*/ NULL, 
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/• exiension •/ NULL 

}.{ 

/* Menu Entry Fields •/ 

/" highlight */ FlipColors, 
/" unhighJight */ FlipColors, 
/• notify •/ PopupMenu, 
/» extension •/ NULL 

}. { 

/• BSB pull-right Menu entry Fields */ 



/• extension •/ NULL 

} 

}; 



WidgetClass smeBSBprObjectClass = (WidgetClass) &smeBSBprClassRec; 

* Semi-Public Functions. 
* 



/* Function Name: ClassInhiaJize 

* Description: Initializes the SmeBSBprObject. 

* Arguments: none. 

* Returns: none. 



static void 

ClassInitializeO 

{ 
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XawlnitializeWidgetSetO; 

XtAddConvener( XtRString, XtRJustify, XmuCvtStringToJustify, NULL, 0 ); 

} 

/• Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 

* new - the new widget with both resource and non 

* resource values. 

* Returns: none, 
•/ 

/* ARGSUSED ♦/ 
static void 

Initialize(request, new) 
Widget request, new; 

{ 

SmcBSBprObject entry = (SmcBSBprObjcct) new, 

if (entry- > sme_bsb. label = = NULL) 
entry- > sme_bsb. label = XlName(new); 

else 

entry- > sme_bsb.label = XtNewString( entry- >sme_bsb. label ); 

/* Xaw bug - bitmap initialization now performed */ 
if (entry- > sme_bsb.left_bitmap ! = None) GetBitmapInfo(entry, TRUE); 
if (entry- > sme_bsb.right_bitmap ! = None) GetBitmapInfo(entry, FALSE); 



CreateGCs(new); 

GetDefaultSize(new, &(entry->rectangle.width),.&(entry- > rectangle. height)); 

} 
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/• Function Name: Destroy 

Description: Called at destroy time, cleans up. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
Destroy(w) 
Widget w; 

{ 

SmeBSBprObjeci entry = (SmeBSBprObject) w; 
Destroy GCs(w); 

if (entry- >sme_bsb. label != XtName(w)) 
XtFree(entry- > smejwb. label); 

} 

/• Function Name: Redisplay 

• Description: Redisplays the contents of the widget. 
Arguments: w - the simple menu widget. 

• event - the X event that caused this redisplay. 

* region • the region the needs to be repainted. 

• Returns: none. 
•/ 

/* ARGSUSED */ 
static void 

Redisplay(w, event, region) 
Widget w; 
XEvent * event; 
Region region; 
{ 
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GC gc; 

SmeBSBprObject entry = (SraeBSBprObject) w; 
int font_asccnt, font_descent, yjoc; 

entry- > sme_bsb.set_values_area_cleared = FALSE; 
font_ascent = entry- > sme_bsb. font- > rnax_bounds. ascent; 
font_descent = entry- >snie_bsb. font- >maxJ>ounds. descent; 

yjoc = entry- > rectangle, y; 

if (XtlsSensitive(w) && XtIsSensitive( XtParent(w) ) ) { 

if ( w = = XawSimpleMenuGetActiveEntiy(XtParent(w)) ) { 
XFillRectangJe(XtDisplayOfObject(w), XtWindowOfObject(w), 
entry- > sme_bsb.nonn_gc t 0, y_loc, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- > rectangle. height); 
gc = entry- > smc_bsb.rcv jjc; 

} 

else 

gc = entry- > srae_bsb.nonn_gc; 

else 

gc = entry- > sme_bsb.nonn _gray_gc; 

if (entry- >smej>sb.label != NULL) { 

int xjoc « entry- > sme_bsb.left_niargin; 
int len = strlen(cntxy->sme_bsb.lal>el); 
char * label = entry- > sme_bsb. label; 

switch(entry->smej>sb.justify) { 
int width, t width; 
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case XdustifyCentcr: 

t width = XTextWidth(entry->smeJ>sb.fonu label, len); 

width = entry- > rectangle. width - (entry- > sme_bsb.left_marg in + 

entry- > sme_bsb. right jnargin); 

xjoc + = (width - t_width)/2; 

break; 
case XtJustifyRigbt: 

t width = XTextWidth(entry->srae_bsb.font, label, len); 

x loc = entry- > rectangle. width - (entry- > sme_bsb.right_margin + 

t_width); 

break; 
case XtJustifyLeft: 
default: 

break; 

> 

yjoc + = (entry- > rectangle. height - 

(font_ascent + font_desccnt)) / 2 + font_ascent; 

XDrawString(XtDisplayOfObject(w), XtWindowOfObject(w) f gc t 
xjoc, yjoc, label, len); 

} 

DrawBitmaps(w, gc); 

} 



/* Function Name: SctValues 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request - what was requested. 

* new - what the widget will become. 
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• Returns: none 
•/ 

/• ARGSUSED ♦/ 
static Boolean 

SetValues(cunent, request, new) 
Widget current, request, new; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 
SmeBSBprObject old_entry = (SmeBSBprObject) current; 
Boolean ret_val = FALSE; 

if (old_entry->smeJjsb. label != entry- >sme_bsb. label) { 
if (old_cnrry-> sme_bsb. label != XtName( new ) ) 
XtFree( (char •) old_entry- > sme_bsb.label ); 

if (entry- > sme_bsb. label != XtName(new) ) 

entry- > sme_bsb. label = XtNewString( entry- > sme_bsb.label ); 

ret_vaJ - True; 

} 

if (entry- > rectangle.sensirive != old_entry-> rectangle, sensitive ) 
ret_val = TRUE; 

if (entry- > sine_bsb.left_bitmap ! = old_cntry- > sme_bsb.left_bitmap) { 
GetBitmaplnfcKnew, TRUE); 
re:_val = TRUE; 

} 

if (entry- > sme J>sb.right_bitmap != old_cnny->smeJ>sb.rigbt_bitmap) { 
GeiBitmaplnfo(new t FALSE); 
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rct_val = TRUE; 

} 

if ( (old entry- >sme_bsb. font != entry- >sme_bsb. font) j j 

(old_entry->sme_bsb. foreground != entry- >sme_bsb. foreground) ) { 
DestroyGCs(currem); 
CreateGCs(new); 
ret_val = TRUE; 

} 

if (ret_val) { 

GetDcfaultSi2e(new, 

&(entry- > rectangle. width), &(encry- > rectangle.height)); 
entry- > sme_bsb.sei_vaJues_axea_cleared = TRUE; 

} 

return(ret_val); 

} 

/* Function Name: Query Geometry. 

* Description: Returns the preferred geometry for this widget, 

* Arguments: w - the menu entry object. 

* i tended, return_val - the intended and return geometry info. 

* Returns: A Geometry Result 

* See the Intrinsics manual for details on what this function is for. 

* I just return the height and width of the label phis the margins. 
•/ 

static XtGeometryResult 
QucryGcometry(w f intended, rrturn_val) 
Widget w; 
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XiWidgetGeometry 'intended, •rerurn_val; 
{ 

SmeBSBprObjcct eniry = (SmeBSBprObject) w; 
Dimension width, height; 
XtGeomctryResult ret_val = XtGeometryYes; 
XtGeometryMask mode = intended- > requestjnode; 

GetDefaultSize(w, &width, &height ); 

if ( ((mode & CWWidth) && (intended- > width != width)) 1 1 
!(mode & CWWidth) ) { 
return_val->request_mode | = CWWidth; 
return_val- > width - width; 
ret_vaJ = XtGeomeoy Almost; 

} 

if ( ((mode & CWHeight) && (intended- > height \- height)) 1 1 
!(mode & CWHeight) ) { 
retura_val->rcquest_mode |= CWHeight; 
return_val-> height = height; 
rct_val « XtGcomctry Almost; 

} 

if (ret_val = = XtGeomeoy Almost) { 
mode = retura_val-> requestjnode; 

if ( ((mode & CWWidth) &Jl (width = = entry- > rectangle, width)) && 
((mode & CWHeight) && (height == entry- > rectangle. height)) ) 
returnCXtGeometryNo); 

} 

renun(ret_val); 
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} 

/• Function Name: FlipColors 

Description: Invert the colon of the current entry. 
Arguments: w - the bsb menu entry widget. 

* Returns: none. 
*/ 

static void 
FlipColors(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if (entry- > smej>$b.set_values_area_cleared) return; 

XFillRectangle(XtDisplayOfObject(w) f XtWindowOfObject(w) f 

entry- >sme_bsb.invert_gc, 0, (int) entry- > rectangle. y, 
(unsigned int) enny- > rectangle. width, 
(unsigned int) entry- > rectangle. height); 

} 

,*************.***************************** ********** 

* Private Functions. 

/* Function Name: GetDefaultSize 

* Description: Calculates the Default (preferred) size of 

* this menu entry. 

* Arguments: w - the menu entry widget. 
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width, height - default sizes (RETURNED). 
* Returns: none. 
•/ 



static void 

GeiDefaultSize(w, width, height) 
Widget w; 

Dimension * width, * height; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if (entry- > sme_bsb. label == NULL) 
•width = 0; 

else 

•width = XTextWidth(cntry->sme_bsb.font, entry- >sme_bsb.label, 
strlen(entry- > sme_bsb. label)): 

•width + = entry- >sme_bsb.left_margin + entry- > sme_bsb.right_margin; 

•height = (entry- >smc_bsb. font- >max_bounds.ascent + 
entry- > sme_bsb.font- > max_bounds. descent); 

•height = ('height * ( ONEHUNDRED + 

entry- > sme_bsb.vert_space )) / ONE_HUNDRED; 

} 

/* Function Name: DrawBitmaps 

* Description: Draws left and right bitmaps. 

* Arguments: w - the simple menu widget. 

* gc - graphics context to use for drawing. 

* Returns: none 
•/ 



WO 94/23385 



PCT/CB94/00677 



- 334 - 

static void 

DrawBitmaps(w, gc) 
Widget w; 
GC gc; 
{ 

int xjoc, yjoc; 

SmeBSBprObjcct entry = (SmeBSBprObject) w; 

if ( (entry- >sme_bsb.left_bitmap == None) && 

(entry- >smej3sb. right Jritmap = = None) ) return; 

/• 

* Draw Left Bitmap. 
•/ 

y loc = entry- > rectangle, y + (entry- > rectangle. height - 

entry- > sme_bsb.left_bhmap_beight) / 2; 

if (entry- > sme_bsb.left_bitmap ! = None) { 
x loc = (entry- > sme_bsb.left_margin - 

entry- >srae_bsb.left_bitmap_width) / 2: 
XCopyPlane(XtDisplayOfObject(w), entry- > sine Jwb. left J>itmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb.left_binnap_width, 
entry- >sme_bsb.left_bitmap_height, xjoc, yjoc, 1); 

} 
/• 

* Draw Right Bitmap. 
*/ 

y loc = entry- >rectangle.y + (entry- > rectangle.beight - /• Xaw bug - yjoc 
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calculated from right_bitmap data •/ 

entry- >smej)sb. right Jntmapjieight) / 2; 

if (enny->smej>sb. right J>itraap != None) { 
x loc = entry- > rectangle. width - (entry- > sme_bsb.right_margin + /• Xaw bug - + 
rather than - sign */ 

entry- >smej>sb.rightj>itmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > sine J>sb. right J>itmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb. right J)itmap_width, 
entry- >sraej>sb.rightj)itraapjieight, xjoc, yjoc, 1); 

} 

} 

/* Function Name: GctBitmapInfo 

* Description: Gets the bitmap information from either of the bitmaps. 

* Arguments: w - the bsb menu entry widget. 

* isjeft - TRUE if we art testing left bitmap, 

* FALSE if we are testing the right bitmap. 

* Returns: none 
*/ 

static void 

GetBitmaplnfo(w, isjeft) 
Widget w; 
Boolean isjeft; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
unsigned int depth, bw; 
Window root; 
intx, y; 

unsigned int width, height; 
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char bufTBUFSIZl; 

if (is_left) { 

if (emiy-> smc_bsb.lcft_bianap ! = None) { 
if (!XGetGeometry(XtDisplayOfObject(w), 

entry- > sme_bsb.left_bitmap, &root, 
&x, &y, &width, &height, &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %s \"%s\\", 'Could not", 

"get Left Bitmap geometry information for menu entry ", 
XtName(w)); 

XtAppEjTor(XtWidgetToApplicanonComext(w), buf); 

} 

if (depth != 1) { 

sprintf(buf, "SmeBSB Object: %s \"%s\"%s.\ 
"Left Bitmap of entry ", 
XtName(w), " is not one bit deep."); 
XtAppError(XtWidgetToApplicanonContext(w) , buf) ; 

} 

entry- >sme_bsb.left_binnap_width = (Dimension) width; 
entry- > sme_bsb.left_bitmap_height = (Dimension) height; 

} 

} 

else if (entry- > sme_bsb.right_bitmap != None) { 
if (!XGetGeometry(XtDisplayOfObject(w), 

entry- > smc_bsb.right_bitmap, &root, 
&x, &y, itwidth, &heighl f &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %t \"%*\".\ "Could not", 

"get Right Bitmap geometry information for menu entry ", 
XtName(w)); 

XtAppErTor(XtWidgeiToApplicaiionConiext(w), buf); 

} 

if (depth ! = 1) { 
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sprintf(buf, "SmeBSB Object: %s \"%s\"7cs.\ 

•Right Bitmap of entry XtName(w), 

• is not one bit deep."); 
XtAppError(XtWidgctToApplicationComext(w), buf); 

} 

entry- > sme_bsb.right_bitmap_width = (Dimension) width; 
entry- > sme_bsb.right_bitmap_height ■ (Dimension) height; 

} 

} 

/* Function Name: CreateGCs 

* Description: Creates all gc's for the simple menu widget. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
CreateGCs(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XGCValues values; 
XtGCMask mask; 

values, foreground = XtParent(w)- > core.background _pixel; 
values, background = entry- > sme_bsb. foreground; 
values, font = entry- >sme_bsb.font-> fid; 
values.graphics_exposures = FALSE; 

mask = GCForegTound | GCBackgiound | GCFont | GCGraphicsExposures; 
entry- >sme_bsb.rev_gc - XtGetGC(w, mask, Avalues); 

values. foreground - entry- >sme_bsb.foreground; 
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values. background = XiParent(v.')-> core, background _pixel: 
entry- >sme_bsb.norm_gc = XtGetGC(w. mask. Rvalues); 

values. fill_sryle = FillTiled; 

values. tile = XmuCreaieSuppledPixmap(XtScreenOfObjeci(w), 

:ntry- > sme_bsb. foreground. 
XiParent(w)- > core, background _pixel, 
XiParent(w)- > core.depth); 

values. graphics_exposures = FALSE; 

mask | = GCTile | GCFillStyle; 

entry- > sme_bsb.norm_gray_gc = XtGetGC(w, mask, &values); 

values. foreground A = values. background; 
values, background = 0; 
values, function = GXxor; 

mask = GCForeground | GCBackgTOund | GCGraphicsExposures | GCFunction; 
entry- > sme_bsb.invert_gc = XtGetGC(w, mask, lvalues); 

} 

/• Function Name: DestroyGCs 

• Description: Removes all gc's for the simple menu widget. 

• Arguments: w - the simple menu widget. 

• Returns: none. 
•/ 

static void 
DestroyGCs(w) 
Widget w; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XtReleaseGC(w. entry- > sme_bsb.norm_gc); 
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XiRcleascGC(w, entry- > srae_bsb.norro _gray_gc); 
XtReleaseGC(w, cmry- > sme_bsb.rev _gc); 
XtReleaseGC(w, entry- >sme_bsb.invert_gc); 

} 

tfifdef apollo 
/• 

♦ The apollo compiler that we have optomizes out my code for 

♦ FlipColorsO since it is static, and no one executes it in this 

* file. 1 am setting the function pointer into the class structure so 

• that it can be called by my parent who will tell me to when to 

* highlight and unhighlight. 
*/ 

void _XawSmeBSBApoIloHack 0 
{ 

FlipColorsO; 

} 

#endif /• apollo */ 

/* Hacked copy of PopupMenu from MenuButton widget to replace XtlnheritNotify */ 
static void 

PopupMenu(w, event, paxams, numjjarams) 
Widget w; 
XEvent ♦ event; 
String * params; 
Cardinal * num_params; 

{ 

SmeBSBprObject mbw = (SmeBSBprObject) w; 
Widget menu, temp; 
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Arg arglist[2]; 
Cardinal num_args; 

ini menu x, menu_v, menuwidth. menu_height, bunon_width. bunon_hcight; 
Position button_x. bunon_y; 

temp = XiParent(w); /• Shell not menu entry is parent of menu */ 
while(temp != NULL) { 
menu = XtNaroeToWidgetftemp, mbw->sme_bsb.menu_name); 

if (menu = = NULL) 

temp = XtParent(temp); 
else 

break; 

} 

if (menu - = NULL) { 
char error_bufTBUFSIZ]; 
sprinrf(error_buf, "MenuBunon: %s %s.", 

•Could not find menu widget named", mb w- > sme_bsb . menu_name) ; 
XtAppWarning(XtWidgetToApplicationContext(w), error_bu0; 
rerurn; 

} 

if (!XUsRcali2ed(menu)) 
XtRealizeWidgetOnenu); 

menu width = menu- > core. width + 2 * menu- > core. border_width; 
button width = w->core.width + 2 * w- > core.border_width; 
bunon_height = w-> core. height + 2 • w->core.border_width; 

menu_beight = menu- > core. height + 2 * menu- > core. border_width; 

XtTranslateCoords(w, 0. 0, &button_x, &button_y); 
menu_x = button_x + button_width; 
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menu_y = bunon j\ 

if (menu_x < 0) 

memi_x = 0; 
else { 

int scr_width = WidihOfScreen(XLScreen(menu)); 
if (menu_x + raenu_width > scrjvidth) 
menu_x = scr_width - menu_ width; 

} 

if (menu^y < 0) 

menu_y = 0; 
else { 

int scr_height = HeightOfScreen(XtScreen(menu)); 
if (menu_y + mcnu_beigbt > scr_height) 
menu^y = scribe ight - memi_height; 

} 

mun_args = 0; 

XtSetArg(arglisx[nuin_args] t XtNx, menu_x); num_args+ + ; 
XtSetAjg(arglist[num_args] f XtNy, menu_y); num_args + + ; 
XtSetVahies(menu, arglist, mim_args); 

XtPopupSpriDgLoaded(menu); 

) 
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source/Storage.c 
/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GetFrame, SaveFrame, FreeFrame, SaveHeader. 

CopyHeader. 

*/ 

^include ^./include/xwave.h ,, 
extern FILE *zropcn(); 
extern void zseekO; 
extern void zcloseQ; 

void NewFrame(vid, number) 

Video vid; 
int number; 

{ 

if (vid- > data[0](numberj ==NULL) { 

int channel, channels=vid->type==MONO?l:3; 

for(cbanne] = 0;channel < channels ;channel + + ) 
vid- > data [channel] [number] = (short 
•)MAlXOC(sizeof(short)»Si2e(vid,chaimel,0)*Si2e(vid,channel,l)); 

} 

} 

void GetFrame(vid,number) 



Video vid; 
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ini number; 



if (vid- > data(0][number] = = NULL) { 

char file_name[STRLEN], •wholejrarae; 
FILE *fp. *fopen(); 
int pid, r, c, channel, 

start = vid- > x_offset + vid- > cols*vid- > y_offset, 

end = (vid- > rows-vid- > y_offset-vid- > size[l])*vid- > ccls-vid- > x_offset. 

inter=vid->cols-vid->size[0]; 

NewFrame(vid,number); 

sprintf(file_name,' %s%s/%s.'%s%03d\0".global- > borne, IMAGEJMR, vid- > path.vid- > f 
iles[0] = = '\0'?vid- > name:vid- > files .number + vid- > start); 

DprinrfCReading file %s\n".file_name); 

fp - zropen(file_name,&pid); 

if (vid- > precision = =0) whole_frame=(char 
•)MALLOC(vid- > rows*vid- > cols); 

zseek(fp,vid-> offset); 

for(channel = Ojchannel < (vid- > type = MONO? 1 :3);channel + + ) { 
int sbiftI2] ={ vid- > type =«YUV&& 
channel! =0?vid- > UVsamplelO]:0,vid- > type- « YUV && 
channel! =0?vid- > UVsample[l]:0}; 

Dprintf("Reading channel %d\n\ channel); 
if (vid- > precision* -O) { 

if(0= =fTead(wbole_frame I sizeof(cbar),(vid->cols> >shift[0])*(vid->rows> >shift[l]). 
fp)){ 

Dprinn("ErTor whilst reading %s\n",file_name); 
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EprintfCEnor whilst reading 7es\n\file_namc); 

} 

Mr = 0;r < vid- > size[ 1 ] > > shiftl 1 J;r + + ) 

for(c=0;c<vid->size[0]> >sbift[0];c++) { 

shon 

pel=cti<whole_^^ 
vid- > cols > >shift[0])]); 

vid- > data(channeninumbcr][c + r*(vid- > size[0] > > shift[0])]= vid- > neganve?-l-pel:pel; 

} 

}else{ 

if (start! =0) zseek(fp,stait*sizeof (short)); 
for(r=0;r<vid->size[l)> >shift[l];r++) { 

if(0= = fread(&(vid- > data [channel] [number] [r* (vid- > size[0] > > shift[0])]),si2eof(short), 
vid- > size[0] > > shift[0],fp)) { 

Dprintf(" Error whilst reading 



%s\n\file_name); 
%s\n",file name); 



EprintfCError whilst reading 
> 

if (inter! =0) iseek(fp,inter*sizeof(short)); 
if (vid- > negative) 

for(c =0;c < vid- > size[0] > > shifi[0];c+ +) 

vid- > data[channel][oumber][c + r*(vid- > size[0] > > shift[0])] =-l-vid- > data[channel][m, 
mber][c+r*(vid- > size[0] > > shift[0])]; 
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source/Storage.c 



/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFramc. GetFrame, SaveFrame. FreeFrame, SaveHeader. 

CopyHeader. 

*/ 

^include " . ./inctude/xwave.b" 
extern FILE •zropenO; 
extern void zseekO; 
extern void zcloseO; 

void NewFrame(vid,number) 

Video vid; 
int number; 

{ 

if (vid- > data[0]lnumber] = = NULL) { 

int channel, channels = vid- > type* =MONO?l:3; 

for(channel = 0;channel < channels;channel + + ) 
vid- > data[channel][number] = (short 
•)MAIXOC(sizeof(short)*Size(vid.cb^ 

} 

} 

void GetFrame(vid,number) 



Video vid; 
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int number; 



if (vid- >data[0][number] = = NULL) { 

char file_name[STRLEN], *whole_frame; 
FILE *fp, *fopen(); 
int pid, r. c. channel. 

start = vid- > x_offset+vid- > cols*vid- > y_offset, 

end = (vid- > rows-vid- > y_offset-vid- > si2e[l])*vid- > cols- vid- > x_offset, 

inter = vid- > cols-vid- > size[0]; 

NewFrame( vid, number); 

sprinrf(file_name, '%s%s/%s/%s %03d\0" .global- > home ,IMAGE_DIR,vid- > path, vid- > f 
iles[0] = = *\0'?vid- > namervid- > files,number+ vid- > start); 

DprinrfCReading file %s\n\file_name); 

fp = zropen(file_name ,<&pid) ; 

if (vid- > precisions =0) whole_frame=(char 
•)MALLOC(vid- > rows*vid- > cols); 

2seck(fp,vid- > offset); 

for<chaimel=0;chanael<(vid->rype==MONO?l:3);chaiinel-t-+) { 
int shifi[2] = {vid- > type = = YUV && 
channel! =0?vid- > UVsamplelO]:0,vid- > type= ■ YUV &Jc 
channel! =0?vid- > UVsaraple[l]:0}; 

Dprintf ("Reading channel %d\n", channel); 
if (vid- > precisions =0) { 

if(0 = = fTead(wholeJrarae,sizeof(char),(vid- > cols > > shift[0])*(vid- > rows > > shiftfl]), 
fp)){ 

Dprintf("Error whilst reading %s\n",file_name); 
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Eprintf("ErTor whilst reading %s\n",file_name); 

} 

for(r=0;r < vid- > size[l] > > shift(l];r+ +) 

for(c=0:c<vid->size[0]> >shift[0];c + +) { 
short 

pel=cii(whole_framc((vid- > x_offset > > shiftlO])+c+((vid-> y_offset > > shifi[l])+r)*( 
vid- > cols > >shift[0])]); 



vid- > datalchannel][number][c+r*(vid- > size[0] > > shift [0])] = vid- > negative?- l-pcl:pel; 

t 

} 

}else{ 

if (start! =0) zseek(rp.start*sizeof(short)); 
for(r=0;r < vid- > sizcll] > > shiftll];r+ +) { 

if(0= - fread(&(vid- > data[channel]lnumber]lr*(vid- > si2e[0] > > shift[0])]),sizeof(short), 
vid- > size[0] > > shift[0],fp)) { 

Dprintf( "Error whilst reading 

%s\n",file_hanie); 

Eprintf( "Error whilst reading 

%s\n",file_name); 

} 

if (inter! =0) zseek(rp,inter*sizeof(short)); 
if (vid- > negative) 

for(c=0;c < vid- > size(0] > > shift(0];c+ +) 

vid- > data[channel][numberj(c+r*(vid- > size[0] > > shift[0])] =-l-vid- > data[channel]lnu 
mber]Ic+r»(vid- > size[0] > > shiftlO])]; 
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void SaveHeader(vid) 

Video vid; 

{ 

FILE *fp. *fopcn(); 

char file_namclSTRLEN]; 

String rypesO={"MONOYRGB\"YUV"}; 

Dprintf("SaveHeader %s\n",vid->name); 

sprintf(filcjiaine/%s%s/%s%s\0".glo^ 

fp=fopen(file_naine,"w"); 

fprintf(fp,"Path \"5&s\"\n\vid->path); 

if (vid->filesl0]! = '\O') fprintf(fp. "Files \"%s\ "\n", vid- > files); 

if (vid- > type = = YUV) fprintf(fp, "Type %s %d 
%d\n",types{vid- > typej.vid- > UVsamplelO],vid-> UVsamplefl]); 

else fprintf(fp,"Type %s\n",rypes{vid->typej); 

if (vid- > rate! =0) fprintf(fp, "Rate %d\n\vid->rate); 

if (vid- > disk) fprintf(fp."Disk\n"}; 

if (vid- > gamma) fprintf^/GamraaNn'); 

fprintf(fjp, "Start %03d\n",vid-> start); 

fprintf(fp, "Length %d\n",vid->size[2J); 

fprintf(fp. "Dimensions %d %d\n",vid->cols,vid->rows); 

switch(vid-> trans, type) { 

case TRANS_None: fprintf(fp, "Transform None\n"); break; % 

case TRANS_Wave: fprintfffp, "Transform Wavelet %d %d 
%s\n",vid- > trans.wavelet.space[0].vid- > trans, wavelet.space[l],vid- > trans, wavelet, dim 
?"Yes":"No"); break; 
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} 

fprintf(fp. "Header %d\n" ,vid- > offset): 

fprinrf(fp, "Offsets %d %d\n".vid-> x_offset,vid->y_offset): 

fprimf(fp,"Size %d %d\n".vid->-size(0].vid->size[l]); 

fprinrf(fp, "Precision %d\n" ,vid- > precision); 

fclose(fp); 

} 

Video CopyHcadcr(src) 

Video sre; 

{ 

Video dst = (Vidco)MALLOC(sizeof(VideoRec)); 
int c hanne l; 

Dprintf("CopyHeader %s\n",src); 

strcpy(dst- > path.src- > path); 

strcpy(dst- > name.src- > name); 

dst- > type- sre- > type; 

dst- > disk =src-> disk: 

dst- > gamma — sre- > gamma; 

dst- > negative = FaJse; 

dst-> rate =stc-> rate; 

dst- > start* 3 sre- > start; 

dst- > size[0] =src- > size[0]; 

dst- > sizell] =sic- > size[l]; 

dst- > size [2]= sre- > si2e[2]; 

dst- > UVsample[0] «=src-> UVsample[0] ; 

dst- > UVsaraplefl] =src- > UVsample[l]; 

dst- > offset =0; 

dst- > cols = sre- > size[0] ; 
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dst- > rows = src- > sizeflj; 

dst->x_offset=0; 

dst->y_offset=0; 

dst- > trans = src- > trans ; 

dst- > precision = src- > precision; 

for(channel=0;channei < (src- > type = =M0N0?1 :3):channel+ +) 

dst- >data[channel]= (short ••)MAliOC(src->size[2]»sizeof(short *)); 
rerurn(dst); 
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source/Transform .c 



/* 

Transform video using wavclci transform 

•/ 

^'include "xwave.h" 
^include •Transform.b n 
extern short RoundO; 

void DropVideo(w,closurt,call_data) 

Widget w; 
caddrj closure, call_data; 

{ 

Video vidco=global- > videos- > next; 
int frame, channel; 

for(channel = 0;channel < (global- > videos- > type = = MONO? 1 : (global- > videos- > type 
=YUV?3:4));channel++) 

if (global- > videos- > data (channel] ! = NULL) { 

for (frame =0;frame < global- > videos- > size[2];fiame+ +) 
if (global- > videos- > data[channel][frame] ! = NULL) 
XtFree(global- > videos- > data[channel][frame]); 

XtFrce (global- > videos- > data [channel]); 

} 

XtFree(global- > videos); 
global- > videos «= video; 
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} 

void ChaneePrecision(src,dst.framc,old f new) 

Video src, dsi; 

ini frame, old, new; 

{ 

int channel, i; 

if(src!=dst || old! = new) { 
int shifts new-old; 

DprintfCChanging precision %d to %d for frame %d\n\old,new < frame); 
for (channelsO;channel<(sn:Ot)^= = MONO?l:3);channel++) { 
int size^SizeCsicchannel^^SizeCsrc^channel,!); 

for(i«»0;i<size;i + +) 

dst-> data(channcl][framc][i] = shift < 0?Round(src- > dau[channcl][frame][ilrshift):(shift 
= =0?src- > dau(channel](frame][i]:src- > data[channel]fframc][i] < < shift); 

} 

} 

} 

void TransfonnCtrl(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

TransCtrl ctrl=(TransCtrl)ciosure; 
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Video src=cirl->src, dst=CopyHcader(src); 
long i. frame, channel; 

Dprintf ( "Transf ormCtrl\n ") ; 

sticpy(dst- > name.ctrl- > name); 

dst- > trans .type = TRANS_Wave; 

dst- > trans. wavelet.space[0] =ctrl- > space[0]; 

dst- > nans, wavelet. space[l] =ctrl- > space[l]; 

dst- > trans.wavelet.dirn=ctrl- > dirn; 

dst- > precision=ctrl- >precision; 

strcpy(dst- > files.dst- > name); 

if (dst- > disk) SaveHeader(dst); 

if (sre- > rrans.type! =TRANS_Wave) { 

src- > trans . type = TRANS_Wave; 

sre- > trans. wavelet.space[0]=0; 

src- > trans. wavelet.spacell]=0; 

} 

if (src- > trans. wavelet.space[0]! =dst- > trans.wavclet.space[0] 1 1 
src- > trans.wavelet.space[l J! =dst- > trans.wavelet.space[l]) 
foitframe =0;frame < dst- > size[2];frame+ +) { 
int 

max _precision= src- > precision > dst- > prccision?src- > precision:dst- > precision; 

DprintfC Processing frame %d\n", frame); 
NewFrame(dst, frame); 
GctFrame(src , frame) ; 

ChangcPrecision(src .dst.frame.src- > precision,max_precision); 
for (channel =0; channel < (src- >typc= =MONO?l :3);channel+ +) 

{ 

int oct src = src- > trans. wavelet.space[channel = =0?0:l], 
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oci dsi = dst- > trans, wavelet.space|channel = = 0?0: 1 ] , 

size[2] = {Size(dst, channel. 0),Size(dst, channel. 1)}; 

if (oct_src!=oct_dsi) 
Convoive(dst- > daia[channel] [frame], cirl- > dim,size,oct_src,oct_dst): 
} 

ChangePiecision(dst,dst,frame.max _precision,dst- > precision); 

SaveFrame(dst,frarae); 

FrceFrame(dst,franie) ; 

FrceFrarne(src,frarae); 

} 

if (src- > trans. wavelet.spacefO] = =0 && sic- > trans. wavelet, spacefl] = =0) 
src- > trans . type = TRANSNone; 

if (dst- > trans. wavelet.space[0] = =0 && dst- > trans.wavelet.space[l J = =0) { 

dst- > trans.type=TRANS_None; 

if (dst- > disk) SavcHeader(dst); 

} 

dst- > next = global- > videos; 
global- > videos =dst; 

} 

void Tran5type(w, closure. call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video vid=(Video)closure; 

if (vid-> trans. wavelet.space(0]= =0 && vid->trans.wavelet.space[l] = =0) 
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vid- > trans. rype=TRANS_None; 

} 

void BatchTransCirl(w,closure.call_data) 

Widget w; 

caddij closure. call_data; 

{ 

TransCtrl ctri=(TransCtrl)closure; 

if (Ctrl- > src = = NULL) Ctrl- >src= FindVideo(ctrl- > src_name, global- > videos); 
if (Ctrl- > src- > trans.type = =TRANS_Wave) 
ctrl- > diro = ctrl- > src- > trans. wavelet. dim; 
TransfonnCtrl(w,closurc,call_data); 

} 

TransCtrl InitTransCtrl(namc) 
String name; 

{ 

TransCtrl ctrl=(TransCul)MALLOC(si2eof(TransCtrlRcc)); 

strcpy(ctrl- > src_name ,namc); 
strcpy(ctrl- > name.name); 
ctrl- > dim = False; 
Dprintf("Transfonn\n"); 
return(ctrl); 

} 



#define TRANSJCONS 16 
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void Transform(w.closure.caJl_data) 

Widget w; 

caddr t closure, call_data; 

{ 

Video video =(Video)closure; 

TransCtrl Ctrl = InitTransCtrl(video- > name); 

Numlnput spacelnput = (Numlnput)MALLOC(2*si2eof(NumIiiputRfic)), 

preclnput = (NumlDput)MALLOC(sizeof(NumliiputRec)); 
Message msg = NewMessage(ctrl- > name,NAME_LEN); 
XtCaJlbackRec destroy_callQ={ 

{Free,(caddrj)ctrl}, 

{Free . (caddr_t)spacelnput} , 

{Free . (cad dr_t)prcc Input} , 

{CloseMessage,(caddr_t)msg}, 

{NULL.NULL}, 

}; 

Widget parent =FindWidget("fmjransform\XtParent<w)), 

shell = ShellWidgetf transform" ,parent.SW_below,NULL.destroy_call), 

form = Format Widget( "transform" , shell), 
widgetsfTRANSJCONSJ; 

Formltem itemsO-{ 

{ • trans_canc*l " , "cancel " ,0,0,FW_icon,NULL} , 
{ "trans_confinn" , "confirm",! ,0,FWJcon,NULL} , 
{*trans_title", "Transform a video\2,0,FW_label,NULL}, 
{•'trans_vid Jab", "Video Name:".0,3,FWJabel,NULL}, 
{ "trans_video" ,NULL,4,3 ,FW jext, (String)msg} , 

{ "trans_dirn_lab", •Direction: " ,0,4,FWJabel,NULL} , 
{ "transjiim" .NULL,4,4,FW_yn,(String)&ctrl- > dim}, 
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{ "trans_bits_int" ,NULL.0,6,FW_integcr,(String)precInput} , 

{"tTans_bits_douTi".NTJLL,4.6.FW_down,(Su-ing)precInput}, 

{'tTans_biis_up",NULL.9,6,FW - up,(Striiig)precInput}, 

{ "trans_spcO_int\NULL.0.8.FW_integer,(Smng)&spacelnput[0]} , 
{ "tiam_spcO_down\mJlX,4,8.FW_down.(StriJig)&spaceliiput[0]} , 
{"trans JpcO_up^^ T UlXJ2,8,FW_up,(St^ing)&spaceInput[0]}, 
{ " trans_spc l_int ",NULL.O , 1 1 .FWJmeger , (String)&spacelnput( 1 ] } , 
{"traj*_spcl_down\NUl±,4,ll,FW^^ 

{"t^alls_spcl_up^NULLJ5,ll,FW_up,(String)&spacelnput[l]}, 

}; 

XtCallbackRec callbacksQ = { 
{Destroy , (caddrj)shell} , 
{NULL,NULL}, 
{TransformCtrl,(caddr_t)ctrl}, 
{Destroy ,(caddrj)shell} , 
{NULL,NULL}, 

{Change YN,(caddr_t)&ctrl. > dim} , {NULL, NULL} , 
{NumIncDec,(caddr_t)preclnput}, {NULL.NULL}, 
{NumlncDec,(caddr_t)precIitput}, {NULL, NULL}, 
{NumIncDec,(caddrj)&spaceInputlO]}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&spaceInputl01}, {NULL.NULL}, 
{NumIncDec,(caddrj)&spaceInput[l]}, {NULL.NULL}, 
{NumIncDec,(caddrJ)&spaceInput[l]}, {NULL.NULL}. 

}; 

Dprintf("Transfornj\n"); 

msg-> rows= 1; msg- > cols = N AME_LEN; 

Ctrl- >src= video; 

if (video- > trans. type ■ =TRANS_Wave) { 

Ctrl- > space[0] = video- > trans. wavelet.space{0] ; 
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Ctrl- > spacc[l) = video- > irans.wavcict.spacefl]; 
Ctrl- > dim = video- > trans, wavelet, dim: 
} else { 

Ctrl- > space [0]=0; ctrl->space(l]=0; 
Ctrl- > dim = False; 

} 

Ctrl- > precision= video- > precision; 

spacelnput[0]. format = video- >rype==YUV?"Y-Space: %d": "Space: %d"; 

spacelnput[0].max= 100; 

spacelnputlO] .min « 0; 

spacelnput[0]. value «&ctrl- > space(O); 

if (video- > type ==YUV) { 

spaceInputIl].format="UV-Space: %d"; 

spacelnpu t [ 1 ] .max - 1 00; 

spacelnput[l] .min=0; 

spacelnput[ 1 ] .value = &ctrl- > space[ 1J ; 

} 

preclnput- > format = "Precision: %d"; 

preclnput- > max = 16; 

prec Input- > min=0; 

preclnput- > value = &ctrl- > precision; 

FUlForm(form,TRANSJCONS-(vid^>type==Y^ 

if (video- >trans.rype= «TRANS_Wave) XtSetSenshive(widgetsI6],False); 
XtPopup(sheU.XtGrabExclusive); 

} 
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source/Update.c 



Update Image, Info and InfoText from positional information 

•/ 

^include "../include/xwave.b" 

^include <varargs.h> 

extern int CompositePixelQ; 

extern int DitherO; 

extern short RoundO; 

extern int ReMapO; 

extern Palette FindPaletteO; 

char *ResizeData(size) 

int size; 

{ 

static char *data»NULL; 
static int data_size=0; 

if (size!=data_size) { 

Dprintf("New frame memory\n"); 
if (data! «= NULL) XtFree(data); 
data = (char *)MALLOC(size); 
data_size=size; 

} 

return(data); 

} 
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Pixmap Updaiclmagcf frame) 

Frame frame; 

{ 

int x, y, i; 

Display »dpy = XtDisplay(global- > toplevel); 
void CvtlndexO, UpdatePointO; 

Palette pal =FindPalene(global- > paJettes, frame- > palette); 
Video vid=frame-> video; 

int SC m=XDefaultScreen(dpy), depth- DisplayPlanes(dpy, sera). 

size[2] - {Size<vid,frame- > channel,0),Size<vid,fraine- > channel.l)}, 
img_size[2] = {sizc[0] < < frame- > zoom.sizefj] < < frame- > zoom}, 
bpl = (img_size[0] "depth + 7)/8 , new_size = img_size[ 1 ] *bpl, 
space =vid->trans.wavclct.spacc[vid-> type- -YUV && 

frame- > channel! =0 && frame- > channel! =3?1:0]; 
char •data=ResizeData(new_size); 
Xlmage 

*image=XCreatelmage(dpy,global- > vis info- > visual.depth.ZPixmap.O,data,img_sizelO],i 

mg_size[lj,8,bpl); 
Pixmap 

pixmap =XCreatePixmap(dpy,DefaultRootWindow^ 
DprmtffUpdatelmageVn"); 

if (global- > levels ==2 frame- > channel = =3) frame- > channel =0; 
for(y=0;y<size[l];y++) for{x=0;x<size(0];x++) { 
int data_x=x, data_y»y, off_x, offjr, oct; 

if (vid- > trans.type = =TRANS_Wave) 
Cvtlndex(x,y,size[0] f size[l],space,&data_x,&data_y,&oa); 

for(off_x= 0;off_x < 1< < frame- > zoom;off_x + +) 

for(off_y = 0:off_y < 1< < frame- > zoom;off_y + +) { 
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int img_x = offjc + (x < < frame- > zoom), 
img_y - off J + (y < < frame- > zoom), 

pix = CompositePixe l(frame ,data_x,data j , img_x . img_y ) ; 

XPuiPixcl(image,img_x,img_y.RcMap(pix,global- > levels,pal)); 
} 

} 

XI>utImage(dpy,pixiiiap,DefaultC^ 

if (frame- > point_switch«= =True) UpdatePoim(dpy, frame ,pixmap); 

XtFice(image); 
retum(pixmap); 

} 

void CvilDdex(x,y > n^x_x,max_y I oct,ret_x,ret_y,ret_oct) 
im x, y, max_x, max_y, oct, *ret_x. *ret_y, »iet_oct; 

{ 

Boolean hgx=x> =(max_x> > 1), hgy=y> =<max_y > > 1); 

*rct_x-hgx?x-(max_x> >l):x; 
*ret_y=hgy?y-(max_y> > l):y; 
if (!hgx && !hgy &&. oct> 1) { 

Cvxlndcx(»ret_x,*TetJ',max_x> > l,max_y> > l,ott-l jetj^tj^t.oct); 
•retjc* *ret_x< <1; 
♦ret_y= *xtt m y<<U 
*ret_oct+=l; 
}clse{ 
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•ret_x=Cm_x< < l)+hgx: 
•ret_y=(*ret_y< < l)+hgy; 
•rct_oct = hgx j | hgy?0:l; 

} 

} 

void Updatclnfo(frame) 

Frame frame; 

{ 

Message msg = frame- > msg; 
Video vid = frame- > video; 

int *loco= frame- > point- > location, posn[23«{locn(OJ,locnll)}, 
channel =3= = frame- > cbannel?0: frame- > channel, 
width = S ize(vid,channel,0) ; 

short "data = vid- > data [channel] [frame- > frame]; 

msg- > info.ptr[0] «= '\0*; 

msg- > info.length»0; 

if (vid- > type ==YUV&& channel! =0) { 

posn[0] =posn[0] > > vid- > UVsamplc[0]; 

posn[l] = posn[l]> >vid->UVsample[l]; 

} 

if (vid- > trans.type! =TRANS_Wave) 

Mprintf(msg, "Point : x» %03d y- %03d t- %03d 
c= %4d\locn[0],locnll],frame- > frame* vid- > stan,data[posn[0] +Size(vid,channel.O)*po 

sn[l]]); 

else { 

int octs = vid- > trans, wavelet. space[vid- > type = = YUV &&. 
channel! =0?1:0], 

X, Y, oct, sub, 
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blkDC[2] = {(posD(0)> >octs)&-2,(posn(l]> >ocu)&-2}, 

oflDC(2] = {(posn(0)> >octs)&l,(posn(l]> >ocis)&l}; 



MpriBtf(msg, "Point : f = %03d x = %03d 
y = %03d\n" .frame- > frame + vid- > stan,locn(0] ,locn(l ]); 

Mprinrf(msg/Low pass: x=%03d y= %03d\n".blkDC[0],blkDC[l]); 
for(Y=0;Y<2;Y + +){ 

for(X=0;X<2;X++) 

Mprmtf(nisg,"%4d%c%data[Access(b^ 

DC[01 && Y==offDC[l]? , * , : , '); 

Mprintf(msg/\n"); 

} 

for<oct=octs;oct>0;oct-) { 

int blk|2] = {(posnlO] > > oct)&-2,(posn[l] > > oct)&-2), 

offl2] = {(posnlO] > > oct)&l .(posnfl] > > oct)&l } ; 

Mprintf(msg,"Oct : %d\n",oct); 
for(Y-0;Y<2;Y++) { 

for<sub=l;sub<4;sub++) { 
for(X=0;X<2;X++) { 

Mpratf(nisg/ %4d%c\data[Access^ 
&&Y= S =of^l]? , * , : , *); 

) 

if (sub < 3) Mprinrf(msg, " "); 

} 

if (oct!=0 1 1 Y« =0) Mprinrf(msg,"\n"); 

} 

} 

} 
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Mflush(msg); 

} 

/* Function Name: CrossHair. 

• Description: Draws cross-hair on pixmap 
Arguments: dpy - Xserver display 

• pixmap - pixmap to draw on 

• gc - GC to draw with 

x_off , y_off - offset into pixmap 

• width, height - size of box containing cross-hair 

• x, y - coordinates within box 

• zoom - scaling factor 

• Returns: alters pixmap. 
*/ 

void CrossHair(dpy,pixmap,gc t x - off t y_off,width,height ? x f y,zoom) 

Display *dpy; 
Pixmap pixmap; 
GC gc; 

int x_off, y_off, width, height, x f y, zoom; 
{ 

int xtra=Shift(l,zoom); 

x_off = Shift(x_off t zoom); 
y_off = Shift(y_off .zoom); 
width = Shift(width,zoom); 
height = Shift(height f zoom); 
x=Shift(x.zoom); 
y=Shift(y,zoom); 



h lorrmnx cucct /Ptfl c 9^ 
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XFillRccungle(dpy,pixni2p,gc.x+x_off+xtra/2,y_off.l,y):/* Nonh hair V 
XFillRcctang)c(dpy,pixmap,gc,x_off,y+y_off+xtra/2.x.l);/» West hair •/ 
XFUlRcctangle(dpy .pixmap.gc.x + x_off + xtra/2 ,y + y_off + xtra. 1 .height-y-xtra); f 
South hair •/ 

XFillRccungle(dpy .pixmap ,gc,x + x_off + xtra,y + y_off + xtra/2, width-x- 1.1);/* 
East hair */ 
) 

/* Function Name: UpdatePoint 

* Description: Draws cross-hair on image at frame- > location 

* Arguments: dpy - X server display 

* frame - Frame supplying drawing parameters 

* pixmap - X pixmap to draw on 

* Returns: alters pixmap. 
•/ 

void UpdatePoint(dpy,rrame,pixmap) 

Display *dpy; 
Frame frame; 
Pixmap pixmap; 



unsigned long gcmask; 
XGCVahies gcvals; 
GC gc; 

Video vide frame- > video; 

int posn[2] = {frame- > point- > location[0], frame- > point- > Iocation[l]} , 
channel =3= = frame- > channel?0: frame- > channel; 

gcvals.function « GXequiv; 
gcmask = GCFuncnon; 
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gcvals. fore ground = 127; 

gcmask - gcmask | j GCForegTOund; 

gc = XCreaieGC(dpy,pixmap,gcmask.&gcvals); 

if (vid- > type -« YUV && channel! =0) { 

posn(0] = posn(0] > > vid- > UVsample(O) ; 

posn[l]=posn[l]> > vid->UVsample[l]; 

} 

if (vid- > trans. type! =TRANS_Wave) { 

CrossHair(dpy,pixmap,gc,0,0,Si2e(vid,channel,0),Si2e(vid,channel,l) > posn[0],posn[l],fra 
mc-> zoom); 
}elsc{ 

int octs = vid- > trans. wavelet. spacef vid- > type ■ = YUV <Sufe 
channel! =0?1:0], oct, 

size[2] = {Size(vid,channel,0),Size(vid,chamid,l)}; 

CrossHairfdpy .pbunap.gc .O.O.sizefO] .sizel 1 ] ,posn[0] ,posn[ 1 ] .frame- > zoom-octs); 
for(oct=l;oct< =octs;oct++) { 

CrossHair(dpy ,pixmap.gc,size[0],0,size{0] ,size[ 1 ] ,posn(0] ,posn[ 1 ] .frame- > zoora-oct); 

CrossHair(dpy ,pixmap.gc,0.size(l] .size [0] ,size[ 1 ] ,posn[0] ,posn[ 1 ] .frame- > zoom-oct); 

CrossHair(dpy,pamap,gc,size[0),size[l],siz£^ 

); 

} 

} 

XFreeGC(dpy.gc); 

} 
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source/Video2.c 



Video callback routines for Listing, Loading 



^include "../include/xwave.h" 

^include "../include/ImageHeader.h" 

^include "../include/DTheader.h" 

^include "Video.h" 

^include <sys/time.h> 

extern void EraseFrameO; 

extern void CvtlndexQ; 



void SonList(list,no) 



String listQ; 
int no; 

{ 

int i, j. k; 



if (no > 1 ) for(i = 1 ;i < no;i + +) forQ = Oy < i J + +) { 
k=0; 

whaeOist[i][k] ==IistU]rk] list{i][k]! = '\0' && list[)][k]! = , \0 , )k+ + ; 
if (list[0[k) < listfflPcJ) { 
String spare =list[0; 

list[i]=listffl; 
list[j]= spare; 

} 
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} 

} 

String •ReadDirectory(dir_path. extension) 
String dir_path, extension; 

{ 

DIR •dirp. *opcndir(); 
struct dirent *dp, *readdir(); 
static String •fileList=NULL. file; 
int count =0, i; 
char path[STRLEN]; 

Dprintf("ReadDirectory for %s extension\n", extension); 

if (fileList!=NULL) { 

for(i=0;NULL! - filcList[i];i+ +) free(filcList[i]); 

free(fileList); 

} 

fileList = (String ^MALLOCCsueof (String *)»300); 
sprintf(path, " %s%s\0" .global- > home,dir_path); 
dirp * opendir(patb); 

for (dp=rcaddir(dirp);dp!=NULL && count <299;dp=readdir(dirp)) { 
int length=strlen(dp->d_name); 

if (length > =strlen(extension)) 

if (! $ trcnip(di)->d_iiame+lengih-strlen(extension),extension)) { 
Dprintf("Found %s in dir\n\dp->d_naroe); 
nieListIcount]=(chax •)MAIXOC(lengtn+l); 
strncpy(fileList(count],dp- > d_name,length-strlen(extension)); 

count+ = l; 

} 
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} 

fikUst(coum]=NULL; 
SonList(fileList.coum); 
closcdir(diip); 
rerum(fileList); 

} 

int Shift(value.shift) 
ini value, shift; 

{ 

if (shift = =0) return value; 

else if (shift < 0) retura(value > > -shift); 

else retum(value< < shift); 

} 

int Sizt (video, channel .dimension) 
Video video; 

int channel, dimension; 

{ 

if (video- > type ==YUV &Jc dimension! =2 && channel! =0 && channel! =3) 
return(video- > size[dimension] > > video- > UVsample [dimension]); 
else return( video- > sizefdimension]); 

} 

int Address2(video,channel t x,y) 

Video video; 

int channel, x, y; 



SUBSTITUTE SHEET (RULE 26) 
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{ 

if (video- > type = = YUV &.&. channel! =0 &&. channel! = 3) 
retum(x + Si2e(video,chanDel.0)*y); 

else retum(x+video->size(0]»y); 

} 

int Address(video.channel.x,y) 

Video video; 

int channel, x, y; 

{ 

if (video > rype= =YUV && channel! =0 &.&. channel! =3) 
return((x> > video- >UVsample[0])+Si2e(video,channel,0)*(y> > video- >UVsample[l]) 

); 

else retuni(x+video->size{0]*y); 

} 

String "VideoListO 
{ 

Dprintf("VideoList\n''); 
return(ReadDirectory(VID_DIR,VID_EXD); 

} 

String -KlicsListO 
{ 

Dprintf("KlicsList\n"); 

return(ReadDirectory(KLICS_DIR,KLICS_EXT)); 

} 
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String -KKcsListSAO 
{ 

Dprintf( "KJicsListSA\n"); 

retum(ReadDirectory(KLICS_SA_DIR.iaJCS_SA_EXT)); 

> 

String *VideoCurTentList() 
{ 

static String videoList[300]; 
Video video = global- > videos; 
int count =0; 

Dprintf ( " VideoCu^^tnlList\n ,, ) ; 
while (video! - NULL) { 

if (count = = 300) DprintfCVideoCurTtntList: static size exceeded\n"); 

videoList[couni] = video- > name; 

video = video- > next; 

count* = 1; 

} 

videoList[count] ■ NULL; 
SortList(videoList,count); 
return(videoList); 

> 

String *VidcoYUVUstO 
{ 

static String videoList[300]; 
Video video = global- > videos; 
int count =0; 
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Dprintf( * V ideoCuiTcniList\n" ) ; 
while (video! = NULL) { 

if (count==300) DprimffVideoYUVList: static size exceeded\n"); 

if (video > type = = YUV) videoListjcoum + + J = video- > name: 

video=video->next; 

} 

videoList[count] = NULL; 
S onUst(videoList, count) ; 
retum(videoList); 

} 

Siring *VideoDropList() 
{ 

static String videoLLst[300]; 
Video video « global- > videos; 
int count =0; 
Boolean VideoHasFrameQ; 

Dprintf("VideoDropList\n"); 
while (video! = NULL) { 

if (False «VidcoHasFrame( video, global- > frames)) { 
videoList[count] = video- > name; 
count 

}; 

video = video- > next; 

} 

videoLisi(count) = NULL; 
SortList(videoList,couBt); 
return(videoList); 
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Boolean VidcoHasFrame(videoJraroe) 

Video video; 
Frame frame; 

{ 

if ( frame == NULL) retum(False); 

else if (frame- > video= = video) return(Tnie); 

else rcrurn(VideoHasFrame(video, frame- > next)); 

} 

void VideoLoad(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video vid=(Video)MALLOC(si2eof(VideoRec)); 
XawListRetumStnict *namc = (XawListRetumStruct *)call_data; 
int frame, channel; 

Dprintf("VideoLoad %s\n",name-> string); 
strcpy(vid- > name .name- > string); 
strcpy(vid- > files.name- > string); 
vid- > next=global- > videos; 
global- > videos = vid; 
vid- > rate =30; 

Parse(VID_DIR,name- > string, VID_EXT); 

for (channel =0;channel < (vid- > rype= =MONO?l:3);channel+ +) 

vid- >datalchannel] = (short **)MALLOC(sizeof(short *)*vid->size[2]); 
if (! vid- > disk) for(frame =0;frame < vid- > size[2];frame + +) 
GetFrame(vid.frame); 
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DprintfCVideoLoad tenninated\n"); 

if (global- > batch = = NULL) IniiFrame(w.closure.call_daia); 

} 

void VideoSave(w,closure,calljiata) 

Widget w; 

caddrj closure, calljiata; 

{ 

Video video; 

XawListRetumStruct *name=(XawListRetumStruct *)call_data; 
int frame; 

video = FindVideo(name- > string .global- > videos); 

if (video- > filesfO] - - '\0') strcpy( video- > files.name- > string); 

SaveHeader(video); 

for (fTame=0;fTame<video->si2e[2];frame++) { 
Boolean disk* video- > disk; 

GetFrame(video,frame); 
video- > disk =Trae; 
SavcFrame(video, frame); 
video- > disk = disk; 
FrecFranje(video,frame); 

} 

Dprintf("VideoSave terminaiedXn"); 

} 

void VideoDTSave(w,closure,call_data) 



Widget w; 
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caddrj closure. call_data; 
{ 

Video video; 
FILE *fp, *fopen(); 

XawListRetumStruct *name = (XawListRerumStruci *)call_data; 
char file_name(STRLEN], who)e_frame[512][512]; 
int frame, i. x, y, offset(2]; 
DTbeader 

header={-DT-IMAGE-,l,4,l,2,"",--,l,{0,0,4,0},l,l,0,l,{4,3},8.1.{0.2},{0,2},{0,2},{0 
,2},"","xwave generated image",""}; 

Dprintf( " VideoDTSave %s\n" .name- > string) ; 
video = Find Video(name- > string, global- > videos); 

sprintf(file_name, " %s%s/%s/%s%s\0",global- > home,IMAGE_DIR,video- > path,video- 
> files,". img"); 

offset[0] =(512-video- > size[0])/2; 

offset[l] «(512-vidco- > size[l])/2; 

offset[0] =offset(0] < 0?0:offset[0]; 

offset[l] =offset[l] < 0?0:offset{l]; 

fp= fopen(file_name, "w"); 

fvmte(&header.l ,sizeof(DThcader).fp); 

GetFrame(video,0); 

for(y=0;y<512;y++) for(x=0;x<512;x++) { 
int X, Y, oct; 

if (y<offset[l] jj x<offset[0] || y-orTset(l]> - video- >size[l] || 
x-offset[0] > = video- > sizeJO]) whole_frame[y)fx] =0; 
else { 

if (video- > trans. type = = TRANS_Wave) { 
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CvtJndex(x-offset[0].y-offsei[l], video- > si2e[0], video- > size[l], video- > trans. wavelet. spa 
ce[0],&X.&Y.&oct); 

whole_frame[y][x] = 128 + Round(video- > data[0](0][Y*video- > size[0] + X]*(ou = = video 
-> trans, wavelet. space[0]?l:4), video- > precision); 
}else{ 

X = x-offset[0]; Y=y-offset[l]; 

whole_frame[y]lx] = 128 +Round( video- > data[0][0][Y* video- > sizc(0] + X], video- > preci 
sion); 

} 

} 

} 

FreeFrame(video,0); 

fwTite( whole_frame , 1 ,5 12*5 12 ,tp); 

fclose(fjp); 

> 

void VideoXimSave(w,closuir,calljiata) 

Widgei w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE *fp, *fopenO; 

XawListReturnStruct *name = (Xa wLisiReturnStruct *)call_data; 
char filejaamc[STRl£N]. *wholeJrane; 
int frame, channel, i, x f y; 
ImageHeader header; 

Dprintf("VideoXimSave %s\n w ,namc-> string); 
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video = Find Video(naine- > siring .global- > videos); 

whole_ frame = (char *)MALLOC( video- > size(0] * video- > sizefl]); 

if (video- > fJes[0] = = '\0') strcpy(video- > files,name- > string); 

sprintf(filejiame/7cs%s/7cs/%s%$^^ 

> files, ".xim"); 

fp = fopen(file_name,"w"); 

sprinrf (header . file_version, " % 8d " ,IMAGE_ VERSION) ; 
sprinrf (header . beaderjize , "%8d\l 024) ; 
sprinif(header.image_width/%8d", video- > sizefO]); 
sprintf(header.image - beight, ,, %8d B t video->si2e[ll); 
sprintf(header. nura_colors/ % 8d " ,256) ; 

sprintf(header.mim_channels f " %8d", video- > type= =MONO?l:3); 

sprinrf(header.niimj)ictures/ %8d ,, l video- > size[2]); 

sprintf(header.alpha_channel/ %4d"\0); 

sprintf (header- ranlcngth, " %4d" ,0); 

sprinrf (header.author," %48s\ "xwave"); 

sprintf(header.daie f ,, %32s" l ,, Now"); 

sprintf(header.program f " % 16s\ "xwave"); 

for(i«0;i<256;i + +){ 

header.c_map[i][0]=(unsigned char)i; 
header. c_map[i][l] = (unsigned char)i; 
header. cjnap[i][2]= (unsigned char)i; 

} 

fwriie(&header t l f si2eof(ImageHeader) t !p); 

for (frame = video- > stan; frame < video- > start + video- >sizc[21;frame++) { 
GetFrame(video,frame-video- > start); 

for(channel=0;channcl < (video- > typc= =MONO?l:3);chanDcl+ + ) { 
for(x =0;x < video- > sizc[0];x + +) 

for(y =0;y < video- > sizell];y + +) 

whole_frame(x + video- > size(0]*y] « itc(video- > daia[channel][frame- video- > stan][Addre 
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ss(video.channcl.x.y)] > > video- > precision); 

fwriie(whole_frame.si2eof(char).video->sue[0]"video- >size[l],fp); 

} 

FreeFrame(videoJrame-vidco- > sian); 

} 

fclose(fp); 

XtFree(whole_frarne); 

} 

void VideoMacSave(w,closurc,call_dau) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video video; 
FILE *fp, •fopenO; 

XawLisiRcrumS tract *name = (XawLislRcrurnS tract *)call_data; 
char file_name[STRLEN], *whole_frame; 
int frame, channel, i, x, y; 

Dprintf("VideoMacSave %s\n\name- > string); 

video = Find Video(name- > string, global- > videos); 

if (video- > files[0] = ■ '\0') strcpy(video- > files,name- > string); 

sprintf(file_name," %s %s/%s/%s%s\0", global- > home. IMAGE_DIR. video- > path.video- 
> files, ".mac"); 

fp = fopen(file_name, " w'); 

whole_frame= (char *)MALLOC(video- > sizefl] ♦video- > size[0]*3); 
for(frame=0;frame< video- >size[2];frame-i-+) { 
int size= video- >size[O] 0 video->si2e[l]; 
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GetFrame(video.frame); 

for(channel = 0:cfaanne) < (video- > lype = = MONO? 1 : 3):channel + + ) 
f or(x « 0;x < video- > sizelO] ;x + + ) 

for(y = 0; y < video- > size[ 1 ) ;y + + ) 

whole frame[(x + video- > size[0]*y)*3 + channel] = itc(video- > daia[channel][frame](Addre 
ss(video.channel,x,y)]> > video- > precision); 

fwrii£(whole_frame t 1 ,3 'size ,fp); 

FrceFranie(video .frame) ; 

} 

fclose(rp); 

XtFrce(wnole_frame); 

} 

void VidcoHcxSave(w.closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video video; 

FILE *fp, fopenO; 

XawLisiRetuinStruct *namc = (Xa wLisiRctumStruct *)call_data; 
char file_name[STRLEN] ; 
int frame, channel, i; 

Dprinrf("VideoHexSave %s\a" .name- > siring); 

video = FindVideo(name- > string.global- > videos); 

if (video- > files[0] = = '\0') sircpy(video- > files.name- > string); 

sprmtf(filejiame,"%s%s/%s/%s% 
> files, ".h"); 
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fp= fopen(nie_name."w"); 

for(fraroe=0;frame < (video- > size[2] > 2?2:video- > size[2]);frame+ +) { 
int size = video- > size( 1 ] "video- > size(0]; 

GetFrame(video, frame); 

fprintf(fp."cbar 

% s %d[%d1-{\n\naine->string|s^^ 

for(i=0;i<size;i++) 

fprintf(fp,"0x%02x, %c\(video- > dau[0] [frame] [i] >> video- > precision)* 128.i%20= = 
\9T\n'': '); 

fprintf(fp,"\n};\n"); 
FreeFrame(video , frame); 

} 

fclose(fp); 

} 

/Cdefine AB_WIDTH 1440 
^define AB_HHGHT 486 

void VideoAbekusSave(w.closure .call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

AbekusCtrl ctrl=(AbekusCtrl)closure; 
FILE *fp, *fopenQ; 

char filc_namc[STRLEN], •data«=(char 
-)MALL0C(AB_W1DTH*AB_HEIGHT), zero=itc(0); 
int frame, channel, i, x, y, lengih=0; 
Video vids[4]; 
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Dprintf("VidcoAbekusSave\n*); 
for(i=0;i<4;i ++) 

if (Ctrl- >namesli)!= NULL) { 

vidsfi] =FindVideo(ctrl- > names[i),global- > videos); 
length - length > vids(i]- > size(2)?length:vids[i]- > size(2]; 
} else vids[i] = NULL; 
for(frame=0;frame<lengm;frame++) { 

sprintf(file_name, " %d.yuv\0",frame+ 1); 
fp = fopen(file_name , " w"); 
for(i=0;i<4;i+ +) GetFrame(vids[iJ,frame); 
for(y = 0;y < AB_HEIGHT;y+ +) 

for(x=0;x<AB_WID*TH;x++) { 
im 

i = (x < AB_ WIDTH/270: 1) +(y < AB_HHGHT/2?0:2), 

Y=y< AB_HBGHT/2?y :y-AB_HEIGHT/2, 
X=(x < AB_WIDTH/2?x:x-AB_WTDTH/2)/2, 
channel=((x&l)==l)?0:((X&l)==0)?l:2; 

if (vidsfl]- >rype= = MONO && channel! =0 1 1 
X>=vids[i]->size[0] || Y> = vids[i]->size[l]) data[x+y"AB_WIDTH]=zero; 

else 

data[x+y*AB_wlDTH] =itc(vids[i]- > clau[channel][fiame][Ad(lTess(vids[i],chaimel,X,Y)J 
> > vids[i]- > precision); 

} 

for(i=0;i<4;i++){ 

FreeFrame(vids[i], frame); 
EraseFrame(vids[i] , frame); 

} 

fwrite(data, 1 ,AB_WIDTH*AB_HElGHT,fp); 
fclose(fp); 

} 

} 
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void VideoDrop(w, closure, call^daia) 

Widget w; 

caddr t closure, call_data; 

{ 

Video 'videos = &global-> videos, video; 

XawListReturnS tract *name = (XawLisiRetuniS tract *)call_data; 

int channel, frame; 

Dprintf( n VideoDrop %s\n\name-> string); 
video = Find Video(naine- > string ,globaJ- > videos) ; 

while (* videos != video && *videos!=NULL) videos =&((* videos)- > next); 
if ('videos! = NULL) { 

•videos = ('videos)- > next; 

fotfchannel =0;channel < (video- > type = = MONO?l :3);channel + +) 
if (video- > data [channel]! =NULL) { 

for(frame = 0;frame < video- > size[2] ; frame + + ) 
if (video- > data [channel] [frame]! =NUUL) 
XtFree(video- > datafchannel] [frame]); 

XtFree( video- > data [channel]); 

} 

XiFrce(video); 

} 

} 

/* Obsolete 

void VideoDiff(w,closure,call_data) 

Widget w; 

caddrj closure, caJl_data; 

{ 
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XawListReturoStruct *rwnt = (XawListRftumStnjci *)call data; 

Video src = FiDdVideo(naiDe-> string .global- > videos), dst=CopyHeader(src); 
int frame, channel, i; 

printf("VideoDiff %s\n n , name- > string); 
sprintf(dst- > name, " %s.dif\0",src- > name); 
for(frame =0;frame < src- > size[2];frame+ +) { 

GetFrame(src, frame); 

NewFrame(dst f framc); 

for(channel =0;channel < (video- > type = =MONO?l :3);channel-f +) 
for(i =0;i < src- > size[l]*src- > size[0];i+ +) 

dst- > data[channel][frame]Ii] «src- > data [channel] [frame] [i]>(frame - «0?0: src- > datafch 
annel][frame-l][i]); 

SaveFrame(dst f frame); 

Free Frame<dst, frame) ; 

if (frame > 0) FreeFrame(src, frame- 1); 

} 

FreeFrame(dst,src-> size[2]-l); 
dst- > next = global- > videos; 
global- > videos = dst; 

} 

*/ 

void VideoClean(w,closure,call_data) 

Widget w; 

caddM closure, call_data; 

{ 

Video *videos = &global- > videos, video; 
int channel, frame; 
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DprinifCVideoCleanVn"); 
whileCvidcos! = NULL) { 
video =* videos; 

if (False = =VideoHasFrame(video,global-> frames)) { 
DprintfC Erasing video: %s\n" .video- > name); 

for(channel = 0;channel < (video- > type = = MONO?l :3);channel + + ) 

if (video- > datafchannel]! = NULL) { 

for(frame =0;frame < video- > sue[2];frame+ +) 
if (video- > data [channel] [frame] != NULL) 

XtFree(video- > datafchannel] [frame]); 

XtFree(video- > data[channel]); 

} 

♦videos = video- > next; 
XtFree(video); 
} else videos = &(*videos)-> next; 

} 

} 

typedef struct { 

Frame frame; 

XtlmervaUd id; 

unsigned long interval; 

long msec, shown, average; 

Pixxnap *movie; 

int fno, old_fho; 
} Movie ArgRec, *MovieArg; 

void Projector(client_data,id) 

XtPointer cliemjlata; 
Xamervalld *id; 
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{ 

MovieArg movieArg = (MovieArg)client_data; 

Display *dpy = XtDisplay (global- > toplevel); 

struct timcval tp; 

struct timezone tzp; 

long newjnsec; 

int scrn = XDefaultScreen(dpy); 

movieArg- > id = XiAppAddTimeOut(global- > app_con,movieArg- > interva],Projector,mo 
vieArg); 

gcttimeofday(&tp,&tzp); 

Dcw_mscc=tp.Tv_scc*1000+tp.tv_uscc/1000; 

if (movieArg- > msec! =0) { 

movieArg- > average = (movieArg- > average*movieArg- > shown -fnewjmsec -mo vie Arg- 

> msec)/(movieArg- > shown -h 1); 

movieArg- > shown + + ; 

} 

movieArg- > msec = new jnsec; 

XCopyArea(dpy f movieArg- > movie[movieArg- > fho],XtWindow(movieArg- > frame- > i 
mage jvidget) t DefaultGC(dpy ,scrn),O f O,movieArg- > frame- > video- > size[0],movieArg- 

> frame- > video- > sizt[l] ,0,0); 

movieArg- > fho= movieArg- > fho= = movieArg- > frame- > video- > size[2]-l?0:movieAr 
g->fho+l; 

} 

void StopMovie(w,closure,call_data) 
Widget w; 
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caddr t closure, call_data; 
{ 

MovieArg movieArg =(MovieArg)closure; 
Display •dpy=XtDisplay(global- > toplevel); 
bit i; 
Arg axgs[l]; 

XtRemoveTimeOut(movicArg- > id); 

Dpruuf("Movie showed %d frames at an average of %f 
fps\n" .movie Arg- > shown, 1000.0/(float)movieArg- > average); 

for(i =0;i < movie Arg- > frame- > video- > size [2] ;i + +) 
Xfre«Pixmap(dpy, movieArg- > moviepj); 

XtFree(movieArg- > movie); 

XtSetArg(args[0] ,XtNbitmap,UpdateImage(movieArg- > frame)); 
XtSetValues(movieArg- > frame- > image_widget,args,ONE); 
XSyncbroni2e(dpy,False); 

} 

^define MOVIE JCONS 1 

void Movie(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video = ((Frame)closure)- > video; 

MovieArg movieArg = (Movie Arg)MA110C(sizeof(Movie ArgRec)) ; 
Widget shell = ShellWidget("movie",XtParent(w) f SW_over,NULL,NULL), 
form = FormatWidget("movie_form",shell) f 
widgetsIMOVIEJCONS]; 
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Display •dpy«XtDisplay(g!obai->toplevel); 
Formltem hems[] = { 

{ n movie_stop " , "stop" .O.O.FWJcon.NULL} , 

}; 

XtCallbackRec callbacksD = { 

{ StopMovie . (caddr_t)movieArg}, 
{ Free , (caddrj)movie Arg} , 
{Destroy, (caddr_t)shell} , 
{NULL.NULL}, 

}; 

int i: 

XGCValues values; 
GC gc; 

Dprintf("Movie\ll•); 

FillFonn(forni,MOVIEJCONS,items,widgets,callbacks); 
XtPopup(shell,XtGrabExclusive); 

vaJues. foreground - 255 ; 
values.background =0; 

gc = XrGetGC(XtParem(w),GCForeground | GCBackgTOund.&values); 
movie Arg- > frame =(Frame)closure; 

movieArg- > movie = (Pixmap •)MALLOC(video- > size[2] »sizeof(Pixmap)); 
movieArg- > old_fno*= movieArg- > frame- > frame; 
for(i=0;i< video- >sizc[2];i++) { 
char fnofSTRLEN); 

sprinrf(fno t " %03d\0",i+video- > start); 
movieArg- > frame- > frame =i; 
GetFrame(video.i); 

movieArg- > movie[i] = Updatelmagc(movieArg- > frame); 
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XDrawlmageSoing(dpy,movieArg- > movic[i],gc, video- > size[0]-50. 10.fno.3); 

XCopyArca(dpy,movieArg- > movie[i],XtWindow(movieAjg- > frame- > image_widgei).D 
efaultGC(dpy.O),0,0,video- > size(0], video- > size[l],0,0); 

movieArg- > frame- > frame =movieArg- > old_fno; 

FreeFrame(video,i); 

} 

XiDestroyGC(gc); 

movieArg- >fno=0; 

movieArg- > msec =0; 

movieArg- > shown - 0; 

movieArg- > average = 0; 

movieArg- > interval = 1000/video-> rate; 

movieArg- > id= XtAppAddTimeOut(globaJ- > app_con,movieArg- > imerval.Projector.mo 

vieArg); 

XSynchroni2e(dpy , True); 

} 

void Compare(w,closure.cail_daia) 

Widget w; 

caddrj closure, calljiata; 

{ 

XawListReturoStnict *name=(XawListReturnSmtct *)call_data; 
Video src = (Video)closure, dst = FindVideo(name- > string.global- > videos); 
int channels ■ src- > type == MONO || dst- > type == MONO? 1:3, channel, 
values =0, x, y, 

frames = src- > size[2] > dst- > size(2]?dst- > size[2]:src- > size[2], 

frame; 
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double mse; 

Message rasg = NewMessage(NULL, 400); 
XtCallbackRec callbacks!] = { 

{CloseMessage,(caddrj)msg}, {NULL.NULL} , 

}; 

msg- > rows = frames > 5?1 0:2*frames; msg- > cols =40; 
if (global- > batch = =NULL) 
Message Window(FindWidget( n frm_compare" ,w) , msg, "Compare " .True .callbacks); 
for(frame=0;frame<frames;frame++) { 

Boolean srcp=src- > precision > dst- > precision; 
int err_sqr=0, 

precision = srcp?src- > precision-dst- > precision:dst- > precision-src- > precision; 

Mprintf(msg, "Compare: %s%03d and 
%s%03d\n",src- > name.src- > start + frame, dst- > name,dst-> start -f frame); 
GetFrame(src .frame); 
GetFrame(dst, frame); 

for(chani»l=0;criannel<cnannels;channel++) { 

values+ = Size(src- > size[l) > dst- > sizell]?dst:src,cliannel,l)*Si2e(src- > size[0] > dst- > s 
i2e[0]?dst:src,channel,0); 

forty =0;y < Size(src- > size(l] > dst- > size[l]?dst:src,channel, l);y + +) 

for(x =0;x < Size(src- > size{0] > dst- > sizefO]?dst:src,cnannel,0);x+ +) { 

int 

en=(src-> dau[chajmel][frame)lx+Si2e(src,channel,0)*y] < <(srcp?0:precision)Hdst-> 
data(cr^el][frame]lx+Si2£(dst,channel,0)*y] < < (srcp?precision:0)); 



err_sqr+ =err*err; 

} 
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} 

FrceFrame( src . frame ) ; 
FreeFrame(dst. frame); 
mse = (double)err_sqr/(double)( values); 
Mprinrfdnsg, "Error %d MSE %f PSNR 
%An\crT_sqr.mse.lO*loglO(pow((pow(2.0,{double)(8+(srcp?src->precision:dst-> precis 

ion)))-l).2.0)/mse)); 

Mnusb(msg); 

} 

} 

void BaichCompare(w,closurc,call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

String name^CStriDgXlosure; 



closure =(caddrj)FindVideo(namc, global- > videos); 
Compare(u\closure t call_data); 

} 
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source/xwave.c 



include V./includc/xwavc.h" 

include <Xll/Xresourcc.h> 

^include <X11/Intrinsic.h> 

include <X11/Quarks.h> 

extern Palette ReOrderPalettesO; 

extern void NameBunonO; 

extern void ImageNotifyO; 

extern void ParseQ; 



^define 


IconPath 


"bitmaps" 


^define 


IconFile 


"xwave. icons 


#define 


CompressPath 




#define 


CompressExt 


".compress" 


Idefme 


PalertePatb 


• « 


^define 


PaletteExt 


".pal" 


Global 


global; 





String ChannelName[3][4]={ 

{•GreyScale" ,NULL,NULL,NULL}, 
{"Red ","Green","Blue "."Color"}. 

{"Y-UmiuiiaruxVU-CbJome ","V-Chrome "."Color "}. 

}; 

#define XtNdebug "debug" 
#define XtNbatch "batch" 



WO 94/23385 



PCT/GB94V0W77 



- 392 - 

sialic XiResource resourccsf] = { 

{XtNdcbug, XtCBoolean. XiRBoolean. sizeof(Boolean). 
XiOffsei(Global.dcbug), XiRSiring. "false"}. 
{XLNbatch, XiCFile. XiRSiring, sizeof(Siring). 
XiOffset(Global.batch), XiRSiring. NULL}, 

}: 

sialic XnnOptionDescRec opiions[] = { 

{ "-debug" , " "debug" .XnnoptionNoArg, "tme" } . 
{ "-batch" . ""batch" .XrmopiionSepArg.NULL} . 

}; 

static Boolean CvtStringToPixel20; 
#if deftned(_STDC_J 

extemalref XtConvenArgRec const colorConvenArgs[2]; 
#else 

externalref XtConvenArgRec colorConvenArgs[2]; 
#endif 

static String fa]lback_resourc£sQ = { 

"»copy_video*Toggle"translations: ^override \\n <BmlDown> ,<BtnlUp> : 
set() notifyO", 

""copy_video*copy "state: true", 

NULL, 

}; 

XtActionsRec acuonTableQ«*{ 
{ "NameButton" .NameBunon} , 

}; 

main(argc , argv , envp) 
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int argc; 

char *argv[], *envp[]; 
{ 

void InitPixraapsO, IniiActions(), IniiMainO, IniiEnv(), IniiDitherO, Dispaich(); 
GlobalRec globalrec: 

global =&globalrec; 
global- > videos - NULL; 
global- > frames = NULL; 
global- > points=NULL; 
InitEnv(envp); 

global- > tople vel = XtAppInitialize(&(global- > app_con), "xwave" ,options,XtNumber(optio 
ns),«feargc,ajgv,faJlback_resources,NULL,ZERO); 

XtGetAppiicationResourcesfglobal- > toplevel,global,resources,XtNumber(resouTces),NUL 
L.ZERO); 

if (global- > batch! - NULL) { 

Parse(BATCHDIR,global- > batcb.BATCHJEXT*) ; 

if (global- > batchjist! = NULL) Dispatch(global-> batch_list); 

} 

if (global- > batch = = NULL) { 

XtAppAddActions(gJobal- > app_con,acuonTable,XtNumbcr(actionTable)); 

XtSetTypeConvener(XtRStriiig,XtRPixel t CvtSn^ 
(colorCoDvenArgs),XtCacheByDisplay,NULL); 

if (global- > debug) Dprintf("Xwave Debugging Output\n"); 

InitVisualO; 

InitDitherO; 

InitPixmapsflconPathJconFile); 
Parse(PaleoePath, "xwave ".PaletteExt); 
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global- > palencs = ReOrderPalenes(global- > palenes, global- > palenes); 

lnitActions(global- > app_con); 

IniiMainO; 

XiReaJizeWidget(gJobal--> toplevel); 
XiAppMainLoop(global- > app_con); 



void IniiEnv(envp) 
char *envpd; 
{ 

String home = NULL, xwave=NULL; 

Dpriprf("Iniualizing enviroment\n'); 
wbile(*envp!=NULL) { 

if(!stnicmp(*cnvp,"HOME=",5)) home = (*cnvp)+5; 

if(!stmcmp(*envp, "XWAVE=",6» xwavc =(*cnvp)+6; 

envp+ + ; 

} 

if (xwave! = NULL) sprintf(global->bome,"%s/" t xwave); 
else sprimf(global- > home," %s/xwave/", home); 

} 

^define HEIGHT 14 
void InitPixmaps(path,file) 
char *file, *path; 
{ 
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FILE "fp, *fopen(); 
Icon icons; 
char pad(100]; 

Display "dpy = XtDisplay(global- > toplevel); 

int i, j, sink, scm = XDefaultScrccn(dpy), depih=DisplayPlanes(dpy.scm), 

bpl = (global-> levcls*depih+7)/8; 
char data[HElGHT'bpl]; 
Xlmage 

'image =XCreateImage(dpy, global- > visinfo-> visual,depih,ZPixmap,0,daia,global- > leve 
ls.HEIGHT,8,bpl); 

$printf(pad," %s%s/%s\0",global- > home,path,file); 
if (NULL == (fp=fopen(pad,"r"))) { 

EprinrffCan't open file %s\n",pad); 

cxitO; 

} 

fscanf(fp, " %d\n" ,&global- > nojeons); 

global- > icons = (Icon)MALLOC(O + global- > noJcons)*sizeof(IconRec)); 
for(i=0;i<global->no_icons;i++) { 

global- > icoris[i].rmne=(String)MALLOC(100); 

fscanf(fjp,"%s\n",global- > icons [i]. name); 

sprintf(pad," %s5&s/%s\0\global- > home.path.global- > icons(ij.name); 
XReadBitmapFile( 

XtDisplay(globaJ- > toplevel), 

XDefaultRootWindow(dpy) , 

pad, 

&global- > icons[i]. width, 
&global- > icons [i]. height, 
&global-> icons[i].pixmap, 
&sink, 
&sink 

); 
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global- > icons|global- > nojcons]. name =(Siring)MALLOC(100); 
sircpy(global- > icons(global- > no_icons] .name, "colors"); 
global- > icons(global- > nojcons]. width = global- > levels; 



global- > icons[global- > nojcons]. he ight= HEIGHT; 
for(i = 0;i < global- > levels;i + + ) 

forO =0;j < HOGHT;j + +) XPutPixel(image,i,j,i); 

global- > icons[global- > no icons]. pixmap=XCreatePixmap(dpy,XDcfaultRootWindow(dp 
y),global- > levels.HElGHT.depth); 

XPudraage(dpy .global- > icons[global- > nojcons). pixmap,DefaultGC(dpy,scrn),image,0,0 
,0.0,global-> levels. HEIGHT); 

global- > nojcons + + ; 

XtFree(image); 

fclose(fp); 



#define done(rype, value) \ 



if (toVal- > addr ! = NULL) { 
if (toVal- > size < sizeof(type)) { 



\ 



toVal->size = sizeof(type); 



\ 




\ 



\ 
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toVal- > size = sizeof(type); \ 
rcmm True; \ 

} 

#define dist(colora.colorb) \ 

abs(colora. red-colorb. red) + abs(colora .green-colorb . green) + abs(colora .blue-colorb . blue) 

static Boolean CvtStringToPixel2(dpy, args, num_args, fromVal, toVaJ, closure_ret) 
Display* dpy; 
XnnValuePtr args; 
Cardinal *num_args; 
XnnValuePtr fromVal; 
XnnValuePtr toVal; 
XtPointer *closure_iet; 



String 


sir = (String)fromVal->addr f 


XColor 


screenColor; 


XColor 


cxactColor; 


Screen 


•screen; 


Colonnap 


colonnap; 


Sums 


status; 


String 


params[l]; 


Cardinal 


nuxn jjarams = 1 ; 



Dprintf("Convert string to pixel 2\n"); 
if (*num_args != 2) 

XtAppEnorMsg(XtDisplayToApplicationConiext(dpy), •wrongParameters", 

cvtStringToPixel", 

"XtToolkitErTor", 
"String to pixel conversion needs screen and colonnap arguments", 
(String *)NULL, (Cardinal *)NULL); 
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screen = -((Screen ••) args[0].addr); 
colonnap = •((Colonnap •) args(l].addr); 

if (!sircmp(sir.XtDefaultBackground)) { 
*closure_ret = False; 
done (Pixel, WhitePixelOfScreen(screcn)); 

} 

if (!strcmp(str,XiDefaultForeground)) { 
•closure_ret = False; 
done(Pixel, BlackPixelOfScreen(screen)) ; 

} 

params(0]=str; 

if (0« = XPaneColor(DisplayOfScreen(screen),colonnap,str,&screenColor)) { 

XiAppWanungMsg(XtDisplayToApplicationContext(dpy), "noColormap", 
"cvtStringToPixd", 

"XtToolkiiError", 'Cannot parse color: \"%s\"\ 
params,&nurn_params); 

return False; 
}else{ 

if (0= =XAl]ocColor(DisplayOfScreen(screen),colormap,&screenColor)) { 
int i, delta, closest =0; 
XColor colors[global-> levels]; 

Mi = 0;i < global- > levels; i + + ) colorsfi] .pixel = i; 

XQucryColors(DisplayOfScrcen(screen),colonnap,colors,global- > levels); 
delta =dist(screenColor,colors[0]); 
for(i=l;i<global->levels;i++) {. 

int delta jjew=dist(screenColor,colors[i]); 

if (delta_new< delta) { 
delta = delta new; 
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closest=i: 

} 

} 

DprinrfC Closest color to %s is pixel %d red %d green %d blue 
%d\n".str,colors(closest].pixel.colors[closest].red.colors|closest].green,colors[closest].blue 

);. 

*closure_ret = (char*)True; 
done(Pixel, closest); 

}else{ 

*closure_rct = (char*)True; 
done(Pixel, screenColor.pixel); 

} 

} 

} 

void Dispatch(list) 
Batch list; 
• { 

if (list- > next! = NULL) Dispatch(list- > next); 
(list- > proc)(NULL.list- > closurc,list- > calljlata); 
if (list- > closure! = NULL) XtFree(list- > closure); 
if (list- > call_data! = NULL) XtFree(list- > calljlata); 
XtFreeOist); 

} 

void BatcbCtrl(w,closure,call_data) 

Widget w; 

caddr_t closure, calljlata; 
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{ 

Dprinrf("BaichCtr]\n"); 
global- > batch =(String)closure; 

} 

void UnixShell(w,closure,call_clata) 

Widget w; 

caddrj closure, call_data; 

{ 

if (.l = = Fork((cbar **)closure)) Eprintf( "Unable to fork\n"); 

} 

void InitDitherO 
{ 

int i, j, k, 1, 

dm4[4][4) = { 

0. 8, 2, 10, 
12, 4, 14, 6, 
3. 11. 1, 9, 
15, 7, 13, 5 

}; 

for(i=0;i<4;i++) 

forO=0;j<4J++) 

for(k=0;k<4;k++) 

for(l=0;l<4;l++) 



global- > ditber[4*k+i][4»l+j] = (dxn4[i][j] < <4)+dm4[k][l]; 

} 
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source/Copy. h 



rypedef struct { 
Video video; 

char nameJSTRLEN], src_rame [STRLEN] ; 
int UVsamplc[2]; 
int mode; 

Widget radioGroup; 
} CopyCtrlRec, *CopyCtrl; 
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source/Gram.y 



* Grammar for files: .elo 
•/ 



^include 
^include 
^include 
^include 
^include 
extern void 



"../include/xwave.h' 

M Klics.h n 

"Transform, h" 

"Copy.h" 

"Video.b" 

VideoLoadO; 



extern void VideoSaveO; 
extern void VideoDropO; 
extern void ImponKlicsO; 
extern void VideoAbekusSaveO; 
extern void UnixSbellO; 
extern void BatchCompCtrlO; 
extern void BatcbTransCtrlO; 
extern void BatcbCopyCtrlO; 
extern void BatcbCompareO; 
extern void BatcbCtrlO; 
extern CompCtri InitCompCtrlO; 
extern CopyCtrl InitCopyCtrlO; 
extern TransCtrl InitTransCtrlO; 

static cbar *ptr, 
void NewBatchQ; 



%> 
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%union 

{ 

double fnum; 
int oum; 
char "ptr; 
Boolean bool; 

}; 

%token SIZE TRANSFORM TRANSFORM_NONE TRANSFORM, WAVE PATH 
%token FILE_PAL PALETTE RANGE LINE 

%token FTLE_V1D TYPE FORMAT.MONO FORMAT_RGB FORMAT_YUV 
RATE DISK GAMMA PATH FILES START END LEN DIM HEADER OFFSETS 
NEGATIVE PRECISION 

% token FH-E_BAT LOAD SAVE SAVE_ABEKUS COMPARE DROP 

COMPRESS VIDEO_NAME STATS_NAME BIN_NAME 

%token STILL_MODE VIDEO_MODE AUTO_Q QUANT_CONST 

THRESH_CONST BASE_FACTOR D1AG FACTOR CHROME FACTOR 

%token DECISION DEC_MAX DEC_SIGABS DEC_SIGSQR FEEDBACK 

FILTER FLT_NONE FLT_EXP CMPJTONST SPACE LEFT_BRACE RIGHT_BRACE 

DIRECTION 

% token FPS BITRATE BUFFER XWAVE SHELL IMPORTKLICS 

% token COPY DIRECT_COPY DIFF LPF_WIPE LPF_ONLY RGB_YUV 

% token <num> NUMBER 

% token <ptr> STRING 

%token <fnum> FNUMBER 

% token <bool> BOOLEAN 



%type < num> number video_type decision filter 

%type <ptr> string 

%type <fnum> fnumber 

%type <bool> boolean 



ciorn-nrrr cuccr mm F 9R\ 
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% start wait 

%% 

wait 

| paljd paJ_dcsc 

J video id video_desc 

| bat_id bat_desc bat_end; 

pai_id : FILE_PAL { 

DprintfCGram: palette file %s\n" .global- > parsejile); 

}; 

videojd : FILE_VID { 

DprintfCGram: video file %s\n" .global- > parsejile); 
global- > videos- > start = 1 ; 
global- > videos- > sizeI2] = 1 ; 

}; 

bat_id : FILE_BAT { 

DprintfCGram: batch file %s\n" .global- >parse_file); 

}; 



pal_desc 



| pal_desc palette LEFT_BRACE mappings RIGHT_BRACE; 



palette : PALETTE string { 

Palette pal=(Palettfi)MALLOC(sizeof(PaleneRec)); 



DprintfCGram: palette %sVn\S2); 
strcpy(pal- > name,$2); 
pal- > mappings = NULL; 
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pal- > nsxi = global- > palettes; 
global- > palettes =pal; 
global- >no_pals+ + ; 



}; 



mappings mapping; 



mapping : RANGE number number LINE number number { 

Map map=(Map)MALLOC(sizeof(MapRec)); 

DprintfCGram: Range %d to %d m=%d c=%d\n".$2.$3.$5.$6); 

map- > stan =$2; 

map- > finish =$3; 

map->m=$5; 

map->c=$6; 

map- > next - global- > palenes- > mappings; 
global- > palettes- > mappings = map; 

): 

video_desc : video jiefs { 

if (global- > videos- > size[0] = = 0 && 

global- > videos- > size[l] » =0) { 

global- > videos- > sizelO] = global- > videos- > cols; 
global- > videos- > sizefl] = global- > videos- > rows; 

} 

}; 



video defs 



| video_defs video_def; 



video def : PATH string { 
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Dprintff Video path %s\n"'.$2); 
strcpy(global- > videos- > paih.S2); 

} 

j FILES siring { 

Dprintff Frames stored in %s\n".J2); 
strcpy(globaJ- > videos- > files,$2); 

} 

j TYPE video rype { 

String rypesD = { n Mono","RGB","YUV"}; 

Dprintf("Video type: %s\n",rypes[32]); 
global- > videos- > type ■ (VideoFonnat)$2; 

} 

| RATE number { 

Dprintf(" Video rate %d fps\n",$2); 
global- > videos- > rate - $2; 

} 

| DISK { 

Dprinrf("Frames on disk\n"); 
global- > videos- > disk = True; 

> 

! GAMMA { 

Dprintf("Gamma conected\n"); 
global- > videos- > gamma - True; 

} 

| NEGATIVE { 

Dprintf("Negative video\n"); 
global- > videos- > negative = True; 

} 

j TRANSFORM videojransfonn 
j START number { 

Dprintff Video start %03d\n",$2); 
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global- > videos- > start = $2; 

} 

J END number { 

Dprintf("Video end %03d\n",$2); 

global- > videos- > size[2] = S2-global- > videos- > start + 1 ; 

} 

| LEN number { 

Dprintf( "Video frames %d\n".$2); 
global- > videos- > size[2) = $2; 

} 

J DIM number number { 

Dprintff Video dimensions %d %d\n".$2,$3); 
global- > videos- > cols = $2 ; 
global- > videos- > rows = $3; 

} 

| HEADER number { 

Dprintf( "Video header size %d\n",$2); 
global- > videos- > offset ■ $2; 

} 

| OFFSETS number number { 

Dprintf("Video offsets %d %d\n",$2,S3); 
global- > videos- > x_offset = $2; 
global- > videos- > y ..offset « $3 ; 

} 

| SIZE number number { 

Dprintf( "Video size %d %d\n\$2,$3); 
global- > videos- > size[0] =$2; 
global- > videos- > size[l] =$3; 

} 

| PRECISION number { 

Dprinrf( "Video precision %d bits\n\8+$2); 
global- > videos- > precision = $2; 
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}: 

video type : FORMAT_M0N0 { $$ = (int)MONO; } 
| FORMAT_RGB { $$ = (int)RGB; } 
| FORMAT_YUV number number { SS=(int)YUV; 

global- > videos- >UVsample(0] = $2; global- > videos- >UVsaraple[l] = $3; }; 

vjdeo_iransform : TRANSFORM_NONE { 

global- > videos- > trans. rype =TRANS_None; 

} 

| TRANSFORM_WAVE number number boolean { 
Dprintf( "Video wavelet tranformed %d %d 

%s\n".$2,$3,S47"True': "False'); 

global- > videos- > trans . rype = TRANS_Wave; 
global- > videos- > trans.wavelet.space[0] =$2; 
global- > videos- > trans.wavelet.space[l] =$3; 
global- > videos- > trans. wavelet. dim" $4; 

}; 



bat end 



XWAVE { 

DprintfCGram: XWAVBn"); 
NewBatch(BatchCtrl.(caddr_t)NULL,NULL); 



bat desc : bat_cmds { 



bat cmds 



Dprintf("Gram: End of batch file\n"); 



J bat_cmds bat_cmd; 
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bat cmd 



simple_cmd 
compiex_cmd 



simple_cmd : LOAD string { 

XawListRcturnStruct *Iist_return= (XawListRetumStiuct 
•)MALLOC(si2eof(XawListRerumStroct)); 



Dprintf("Gram: LOAD %s\n".$2); 
list_return- > string = $2; 

NcwBatch(VideoLoad,NULL,(caddr_t)list_return); 

} 

| SAVE string { 

XawLisiRetumStruct *list_rttura=(XawListRttumStruct 
*)MALLOC(si2eof(XawListReturaStruct)); 

DprintfCGram: SAVE %s\n\$2); 
list_return- > string = $2; 

NewBaich(VidcoSave,NULL,(caddr_t)list_rcoini); 

} 

| SAVE_ABEKUS string string string string { 
AbekusCtrl 

Ctrl = (AbckusCtrl)MALLOC(sizeof(AbckusCtrlRec)); 



Dprinrf("Grarn: SAVE_ABEKUS %s %s %s 

%s\n",$2,$3,$4,$5); 

sticpy(ctrl- > names [0] ,$2); 
strcpy(ctrl- > names(l],$3); 
strcpy(ctri-> namesI2],$4); 
strcpy(ctrl- > names[3],S5); 
NewBatch(VidcoAbckusSave,(caddr_t)ctrLNULL); 

} 



ci torrin rrr cucrr /pin P 
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J COMPARE siring siring { 

XawListRerumStruci 'list_ rerun) = (XawLisiReiuniSinict 
•)MALLOC(sizeof(XawLisiReruniSiruct)); 

Dprintf("Gram: COMPARE %s with %s\n".S2,$3); 
list_remnj- > string = $2; 

NcwBatch(BatchCompare,(caddr_t)$3,(caddr_t)lisi_reruni); 

} 

| DROP siring { 

XawLisiRerurnStruct *lisf rerurn = (XawLisiReruniSinict 

*)MALLOC(si2eof(XawLisiRcruniStruct)); 

Dprintf("Gram: DROP %s\n",$2); 
lisx_rcturn- > siring — $2 ; 

NewBatch(VidcoDrop,NULL,(caddrj)list_return); 

} 

| IMPORTJOJCS siring { 

XawLisiRerurnStruct •list_return=(XawListR«umStiuct 
►)MAlXOC(sizeof#awListReron)Struct)); 

Dprinrf("Gram: IMPORTJOJCS %s\n".$2); 
list_rcturn- > string =52; 

NewBatch(lmponKlics,NULL,(caddr_t)list_rerurn); 

} 

| SHELL siring { 

char •*argv, *str=$2; 

int c, argc = 1 , len«=strlen(str); 

DprintfCShell %s\n",str); 
for(c=0;c<len;c++) if (str[c] = = ' ') { 

strlc] = '\0'; 

a.rgc++; 
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} 



argv=(char —)MALLOC((argc + l)"si2eof(char •)); 
axgc=0; 

for(c = 0;c < ien;c+ = 1 +strlcn(str+c)) { 
argv[argc]=(char 
•)M ALLOC((sirlen(sir + c) + 1 )»sizeof(char)); 

strcpy(argv[argc],str+c); 
argc+ + ; 

} 

argv[argcJ=NULL; 

NcwBaich(UnixShell,(caddrj)argv.NULL); 

}; 

complex_cmd : compress LEFT_BRACE comp_args RIGHT_BRACE 

| transform LEFT_BRACE trans_args RJGHT_BRACE 
| copy copy_arg; 

compress : COMPRESS string { 

CompCtrl Ctrl = InhCompCtrl($2) ; 



Dprintf("Gram: COMPRESS\n"); 
NewBatch(BatchCompCtrl,(caddrj)ctrl,NULL); 



}; 



transform : TRANSFORM string { 

TransCtrl ctrl=InitTransCtrl($2); 



bprintf("Gram: TRANSFORM^"); 
NewBaicb(BatchTransClrl,(caddr_t)ctrl,NIJLL); 



copy 



: COPY string string { 
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CopyCtrl ctrl = InitCopyCrrl(S2); 
Dprimff Gram: Copy\n"); 
strcpy(ctrl- > name, S3); 

NewBaich(BaichCopyCul,(caddrj)cirl.NULL); 



comp_args 



| comp_args comp_arg; 



trans_args 



trans aigs transarg; 



copy_arg : DIRECT_COPY number number { 

Dprimf("Gram: Direct Copy (sample %d %d)\n\S2,$3); 
((CopyCtrl)global- > batchjist- > closure)- > mode = 1 ; 

((CopyCtrl)global- > batchjist- > closure)- > UVsample(0] = $2; 

((CopyCtrl)global- > batchjist- > closure)- > UVsamplep ] = $3; 
} 

| DBT { 

Dprmtf("Gram: Difference Copy\n"); 
((CopyCtrl)global- > batch_Iist- > closure)- > mode =2; 

} 

| LPFWIPE { 

DprintfCGram: LPF zero\D"); 

((CopyCtrl)global- > batchjist- > closure)- > mode « 3 ; 

} 

I LPF_ONLY { 

Dprintf("Gram: LPF only\n'); 

((CopyCtrl)global- > batchjist- > closure)- > mode =4; 

} 
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j RGB_YUV { 

DprintfCGram: RGB/YUV\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode =5; 

} 

| GAMMA { 

DprintfCGram: Gamma convert\n"); 
((CopyCtrl)globa!- > batchjist- > closure)- > mode =6; 



comp_arg : V1DE0_NAME siring { 

DprintfCGram: Compress name %s\n",$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > name,$2); 
> 

| STATS_NAME string { 

DprintfCGram: Stats name %s\n",$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > stats_name,$2); 

((CompCtrl)global- > batchjist- > closure)- > stats_switch=True; 
} 

| BIN_NAME string { 

DprintfCGram: Bin name %s\n\$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > bin_name,$2); 

((CompCtrl)global- > batchjist- > closure)- > bin_switch=True; 
} 

| STILL_MODE { 

DprintfCGram: Still\n"); 

((CompCtrl)global- > batchjist- > closure)- > stillvid=True; 

} 
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! VlDEO_MODE { 

DprinrfCGram: Video\n n ); 

((CompCtrl)globaJ- > baichlisi- > closure)- > stillvid = False: 

} 

| AUTO_Q boolean { 

DprimfCGram: Auto_q %s\n",S2?"True": "False"); 
((CompCtrl)global- > batch_list- > closure)- > auto_q =$2; 

} 

| QUANT_CONST fnumber { 

Dprintf("Gram: Quant const %f\n",$2); 

((CompCtrl)global- > batcbjist- > closure)- > quant_const=$2; 
> 

| THRESHCONST fnumber { 

DprintfCGram: Thresh const %f\n",$2); 

((CompCtrl)global- > batcbjist- > closure)- > thresb_const=$2; 
} 

| BASE_FACTOR number fnumber { r 

DprintfCGram: Base factor oct %d = %An",$2,$3); 

((CompCtrl)global- > batcbjist- > closure)- > base_f actors [$2] =$3; 
} 

| DIAG_FACTOR fnumber { 

Dprintf("Gram: Diag factor %f\n\$2); 

((CompCoi)global- > batcbjist- > closure)- > diag_factor = $2; 

) 

| CHROME_FACTOR fnumber { 

Dprintf("Gram: Chrome factor^ An" ,$2); 



((CompCtrl)global- > batchjist- > closure)- > chrome_factor=$2; 
> 
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| DECISION decision { 

DprintfCGram: Decision changed\n"); 
((CompCtrl)global- > batch_list- > closure)- > decide =$2; 

} 

J FEEDBACK number { 

((CompCtrl)global- > batchjist- > closure)- > feedback = $2; 
((CompCtrl)global- > batchjist- > closure)- > auto_q=True; 

} 

| FILTER filter { 

String filters[2] = { "None", "Exp"}; 
DprintfCGram: Filter %s\n",filters[$2]); 
((CompCtrl)global- > batchjist- > closure)- > filter =$2; 

} 

| CMPCONST raumber { 

DprintfCGram: Comparison %f\n",$2); 
((CompCtrl)global- > batchjist- > closure)- > cmp_const=$2; 

} 

| FPS fhumber { 

DprintfCGram: Frame Rate %f\n",$2); 
((CompCtrl)global- > batch_list- > closure)- > fps - $2; 

} 

| BITRATE number { 

DprintfCGram: %dx64k/s\n\$2); 

((CompCtrl)global- > batchjist- > closure)- > bitrate = $2; 

} 

| BUFFER { 

DprintfCGram: Buffer on\n"); 

((CompCtrl)global- > batchjist- > closure)- > buf_switeh=Tme; 

}; 

decision : DECMAX{ $$ = 0: } 



si iR<rrm nr shfft fRULF 26\ 
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J DEC_SIGABS { $$ = 1; } 
J DEC_SIGSQR { $$ = 2; }; 

filter : FLT_NONE { $$ = 0; } 

| FLT_EXP { $$ - 1; }: 

crans_arg : VIDEO_NAME siring { 

DprintfCGram: Transform name %s\n",$2); 

strcpy(((TransCtrl)global- > batchjist- > closure)- > name, $2); 
} 

J DIRECTION boolean { 

DprintfCGram: Direction %s\n\S2?"True": "False"); 
((TransCtrl)global- > batchjist- > closure)- > dirn= $2; 

} 

| SPACE number number { 

DprintfCGram: Space %d %d\n\S2,$3); 
((TransCtrl)global- > batchjist- > closure)- > space[0] =$2; 
((TransCtrl)global- > batchjist- > closure)- > space[l] =$3 ; 

} 

j PRECISION number { 

DprintfCGram: Precision %d bits\n",8+$2); 
((TransCtrl)global- > batchjist- > closure)- > precision=$2; 

}; 

boolean : BOOLEAN { $$ = SI; }; 

string : STRING { 

ptr - (char ^mallocCstrlenflD+l); 

strcpy(ptr,l +$1); 
ptr[strlen(ptr)-l] = *W; 
$$ = ptr; 
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fnumber : FNUMBER { $$ = $1; }; 
number : NUMBER { $$ = $1; }; 

% % 

yyerror(s) char *s; { 

Eprinrf("Gram: error %s\n",s); 
exit(3); 

} 

void Nc wBaich(proc , closure , call_data) 
Proc proc; 

caddrj closure, calljiata; 
{ 

Batch bat=(Batch)MALLOC(sizeof(BatchRcc)); 

bat- > proc = proc; 
bat- > closure «= closure; 
bat- > calljiata = calljiata; 
bat- > next = global- > batch Jist; 
global- > batch Jist =bat; 

} 
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source/Klics.h 



/" Block size - no not change */ 
^define BLOCK 2 

rypedef int Block[BLOCK] [BLOCK]; /• small block •/ 
/" tokens ■/ 

#define TOKENS 15 

#define ZERO_STTLL 0 
^define NON_ZERO_STILL 1 
#define BLOCK_SAME 2 
#define ZERO_VID 3 
#dcfine BLOCK_CHANGE 4 
#define LOCAL_ZERO 5 
^define LOCAL_NON_ZERO 6 
#define CHANNEL_ZERO 7 
^define CHANNEL_NON_ZERO 8 
#define OCT_ZERO 9 
/Cdefine OCT_NON_ZERO 10 
^define LPF_ZERO 11 
#defme LPF_NON_ZERO 12 
#define LPF_LOC_ZERO 13 
^define LPF_LOC_NON_ZERO 14 

static int tokenbitsfTOKENS] 
-{1.1,1.2,2,1,1,1.1.1.1.1.1.1.1}; 

static unsigned char token_codes[TOKENS]={0,l,0,l,3,0,l,0.1,0,l,0,1.0,l}; 



<v mrfTinT curtrr roinc on 
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/• decision algorithms */ 
^define MAXIMUM 0 
#define S1GABS 1 
#define S1GSQR 2 

/* compression modes */ 
#define STILL 0 
#define SEND 1 
#defineVOID 2 
#define STOP 3 

/• LookAhead histogram */ 
#define fflSTO 400 
#define HISTO_DELTA 20.0 
^define HISTO_BITS 9 

#include "../include/Bits.h" 

rypedef struct { 
Video src, dst; 

Boolean stillvid, stats_switch, bin_switch, autojj, buf_switch; 
double quant_const, thresbconst, cmp_const, fps, 



int bitrate, feedback, decide, filter; 

char name[STRLEN], stats_namc{STRLEN] , bin_namc[STRLEN], 

src_namc[STRLEN]; 

Bits btp; 
} CompCtrlRec, *CompCtrl; 



base_factorsl5], diag_factor, chrome_factor; 



rypedef 



struct { 



Boolean 



double 



stillvid, auto_q, buf_switch; 

quant_const, thresh_const, cmp_const, fps, 
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base_factors[5], diag_factor. chrome_facior: 

int decide; 
VideoFormat type; 
Boolean disk, gamma; 
int rate, start, size[3], UVsample{2]; 
VidcoTrans trans; 
int precision; 
} KJicsHeaderRec, •KlicsHeader; 
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source/KlicsSA.h 



^include <sidio.h> 
include "Bits.h" 

#define negif(bool, value) ((bool)?-< value): (value)) 
extern Bits bopenO; 

extern void bcloseO. breadO, bwrite(), bflushO; 

/* Stand Alone definitions to replace VideoRec &. CompCtri assumes: 

* video- > type = = YUV; 

* video->UVsampleQ = {l,l}; 

* video- > trans. wavelet.spaceD = {3,2}; 

* Ctrl- > bin_switcb == True; 
*/ 

^define SA_WIDTH 352 
#define SA_HEIGHT 288 
#define SA_PRECISION 2 

static double base_facton[5] = { 1.0,0.32,0. 16,0. 16,0. 16}; 
Idefine diagjactor 1.4142136 
#defihe chrome_factor 2.0 
^define thrcsh_const 0.6 
#define cmp_const 0.9 

/* Block size - no not change */ 
#define BLOCK 2 

. rypedef int BlockfBLOCK] [BLOCK]; /• small block V 
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/• tokens •/ 

#define TOKENS 15 

^define 2ER0_ST1LL 0 
#define NON_ZERO_STILL 1 
#define BLOCK_SAME 2 
#dcfine ZER0_V1D 3 
#define BLOCKCHANGE 4 
^define LOCAL_2ERO 5 
^define LOCAL_NON_ZERO 6 
#definc CHANNELZERO 7 
/fdefinc CHANNEL_NON_ZERO 8 
#defme OCT.ZERO 9 
#define OCT_NON_ZERO 10 
#define LPF_ZERO 11 
#define LPF_NON_ZERO 12 
#define LPF_LOC_ZERO 13 
#define LPF_LOC_NON_ZERO 14 

static int token J>its(TOKENS] 
={1,1,1,2,2.1.1.1.1,1.1.1,1,1,1}; 

static unsigned char token_codes[TOKENS]={0,l,0,1.3,0.1,0,l,0,l,0.1.0,l}; 

/* decision algorithms */ 
#dcfme MAXIMUM 0 
#define SIGABS 1 
^define SIGSQR 2 

/* compression modes */ 
#derme STILL 0 
Idefme SEND 1 
#defme VOID 2 
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#dcfinc STOP 3 

/• LookAhead histogram •/ 
^define HISTO 400 
^define HJSTODELTA 20.0 
#dcfinc fflSTO_BITS 9 
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source/Lex.l 



%{ 



Lex driver for input files: .pal .vid .bat 



H include 
# include 
extern int 



"../include/xwave.b" 
Winclude/Gram.h" 
ParscinputQ; 



#undef 
#undef 
#undef 
#undef 
#deftne 
#defue 
^define 
#definc 



unput 

input 

output 

feof 

unput(c) 

inputO 

output(c) 

feofO 



ungetc(c,global- > paxse_fp) 

ParseInput(global- > parse_fp) 
putchar(c) 
(1) 



%> 



number -?[0-9]+ 
fnumber -?[0-9J+V[0-9] + 
string \"(r)|W.) # N" 

%stan WATT MAP VIDEO BATCH BATCH_TRANS BATCH_COMP 
%n 2000 
%p 4000 
%e 2000 
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} 
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"/•" { char c-'W; 



whi]c(c! = V) { 

while (c! = '*') c = input(); 
while (c= = '*') c=input(); 

} 



\.pal { BEGIN MAP; Dprintf("Lex: Reading palette ffle\n"); retura(FILE_PAL); } 
\.vid { BEGIN VIDEO; Dprintf("Lex: Reading video fileV); retum(FILE_VlD); } 
\.bat { BEGIN BATCH; Dprintf("Lex: Reading batch file\n"); return(FILE_BAT); } 



{number} 

{string} 

{fnumber} 



{ (void)sscanf(yytext, "%d\ &yylval.num); return(NUMBER); } 

{ yylval.ptr = (char *)yytext; retura(STRING); } 

{ (void)sscanf(yytext, "%1F, &yylval.fnum); return(FNUMBER); } 



< MAP > Palette 
<MAP>\{ 
<MAP>\} 
<MAP> Range 

< MAP > Line 



{ rtrurn(P ALETTE); } 

{ returaCLEFT_BRACE); } 
{ return(RIGHT_BRACE); } 
{ rcturn(RANGE); } 
{ return(LINE); } 



< VIDEO Type 

< VIDEO MONO 

< VIDEO RGB 

< VIDEO YUV 

< VIDEO Rate 

< VIDEO Disk 



{ return(TYPE); } 

{ return(FORMAT_MONO); } 

{ retum(FORMAT_RGB); } 

{ return(FORMAT_YUV); } 

{ renim(RATE); } 

{ returnCDISK); } 



< VIDEO > Gamma { remrn(GAMMA); } 

< VIDEO > Negative { remrn(NEGATTVE); } 
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< VIDEO > Path { return(PATH); } 

< VIDEO > Files { return(FILES); } 

< VIDEO > Transform { rcturn(TRANSFORM); } 

< VIDEO > None { retum(TRANSFORM_NONE); } 

< VIDEO > Wavelet { return(TRANSFORM_WAVE); } 

< VIDEO > Stan { return(START); } 

< VIDEO > End { return(END); } 

< VIDEO > Length { return(LEN): } 

< VIDEO > Dimensions { retum(DIM); } 

< VIDEO > Header { return(HEADER); } 

< VIDEO > Offsets { return(OFFSETS); } 

< VIDEO > Size { retura(SIZE); } 

< VIDEO > Precision { return(PRECISION); } 

< VIDEO > Yes { yylval.bool=True; retura(BOOLEAN); > 

< VIDEO > No { yylval.bool=False; return(BOOLEAN) ; } 



< BATCH > Load 

< BATCH > Save 

< BATCH > SaveAbekus 

< BATCH > Compare 

< BATCH > Drop 

< BATCH > ImportKLICS 

< BATCH > Transform 

< BATCH > Compress 

< BATCH > Xwave 

< BATCH > Shell 

< BATCH > Copy 

< BATCH > Direct 

< BATCH >Diff 

< BATCH > LPFzero 

< BATCH >LPFonly 

< BATCH > RGB- YUV 



{ return(LOAD); } 

{ return(SAVE); } 
{ retura(SAVE_ABEKUS); } 

{ rerurn( COMPARE); } 

{ retum(DROP); } 
{ return(IMPORT_KLICS); } 
{ BEGIN BATCH_TRANS; return(TRANSFORM); } 

{ BEGIN BATCHCOMP; return(COMPRESS); } 
{ return(XWAVE); } 
{ return(SHELL); } 

{ return(COPY); } 
{ retura(DDlECTCOPY); } 

{ return(DIFF); > 

{ remra(LPF_WrPE); } 

{ retnrn(LPF_ONLY); } 

{ remrn(RGB_YUV); } 



< BATCH > Gamma 
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{ rerum(GAMMA); } 



< BATCH_COMP > VideoNarae 

< BATCH_COMP > Siais 

< BATCH_COMP > Binary 
<BATCH_COMP>Yes 
<BATCH_COMP>No 

< BATCH.COMP > Still 

< BATCH.COMP > Video 

< BATCH.COMP > AutoQuant 

< BATCH.COMP > QuantConst 

< BATCH.COMP > ThreshConst 

< BATCH.COMP > BaseFactor 

< BATCH.COMP > DiagFactor 

< BATCH.COMP > ChromcFactor 

< BATCH.COMP > Decision 

< BATCH_COMP > Feedback 

< BATCH_COMP > Maximum 

< BATCH_COMP > SigmaAbs 

< BATCH.COMP > SigmaSqr 

< BATCH.COMP > Filter 

< BATCH_COMP > None 

< BATCH.COMP > Exp 

< BATCH_COMP > CmpConst 

< BATCH.COMP > FrameRate 

< BATCH.COMP > Bitrate 

< BATCH.COMP > Buffer 
<BATCH_COMP>\{ 

< BATCH.COMP >\} 
rciurn(RIGHT_BRACE) ; } 



{ retunj(VTDEO_NAME); } 
{ reium(STATS_NAME); } 
{ return(BIN_NAME); } 

{ yylval.bool=True; rerum(BOOLEAN); } 
{ yylval.bool= False; reium(BOOLEAN); } 
{ return(STILL_MODE); } 
{ return(VIDEO_MODE); } 
{ retum(AUTO_Q); } 
{ rctura(QUANTCONST); } 
{ returo(THRESH.CONST); } 
( return(BASE.FACTOR); } 
[ return(DIAG_FACTOR); } 
[ return(CHROME.FACTOR); } 
[ return(DECISION); } 
[ retura(FEEDBACK); } 

{ rcturn(DEC_MAX); } 
[ reoira(DEC_SIGABS); } 
; reuirn(DEC_SIGSQR); } 
remrn(FILTER); } 
returnCFLT.NONE); } 

{ rrtura(FLT_EXP); } 
return(CMP_CONST); } 
remni(FPS); } 
returnflBITRATE); } 
return(BlJFFER); } 

{ return(LEFT_BRACE); } 
{ END; BEGIN BATCH; 



< BATCH TRANS > VideoName { retum(VTDEO_NAME) ; } 
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< BATCHJTRANS > Direction { rcturn(DERECTION) ; } 

< BATCH_TRANS > Space { retum(SPACE); } 

< BATCH_TRANS > Precision { renim(PRECISION); } 

< BATCH TRANS > Yes { yylval.bool=True; retum(BOOLEAN); } 

< BATCH_TRANS > No { >7lval.bool = False; retum(BOOLEAN); } 

< BATCH_TRANS > \{ { return(LEFT_BRACE) ; } 
<BATCH_TRANS>\) { END; BEGIN BATCH; retum(RIGHT_BRACE) ; } 



{;> 



%% 

yywTapO { renun(l); } 
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source/Transform .h 



typedef struct { 
Video src; 

char namc|STRLENl, src_name[STRLEN]; 
im spacc[2], precision; 
Boolean dim; 
} TransCtrlRec, *TransCtrl; 
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source/Video.h 



typedef struct { 

char names[4]lSTRLEN]; 
} AbekusCtrlRec. 'AbekusCtrl; 



ri tric-ri-i nT PUCCT /Dl It C OCT 
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source/makefile 



9 Xwave Makefile 
» 

CFLAGS = -0 -I../iDClude 

UBS = -LXaw -lXmu -IXt -lXext -1X11 -Ira -11 -L/usr/openwin/lib 

.KEEP_STATE: 
.SUFFIXES: x .o 

xwaveSRC = Select. c Convert.c xwave.c InitMain.c Pop2.c Video2.c MaJloc.c 
InitFrame.c \ 

Frame.c Transfonn.c Convolvc3.c Update.c Image.c Menu.c 
PullRightMenu.c \ 

NameBuoon.c SmeBSBpr.c Process. c Lex.c Gram.c Parse, c Color.c \ 
Bits.c Storage. c Copy.c Message.c Palerte.c IrnponKlics.c Icon3.c Klics5.c 

\ 

KlicsSA.c KlicsTestSA.c ImportKlicsSA.c ImpKlicsTesiSA.c 
objDIR = ../$(ARCH) 

i 

xwaveOBJ = $(xwaveSRC:%.c=S(objDIR)/%.o) 

$(objDIR)/xwave: S(xwaveOBJ) 

gec -o $@ S(xwaveOBJ) %(UBS) $(CFLAGS) 
echo ••••••••••••••••••••• 

S(xwaveOBJ): $$(@F:.o«.c) ../include/xwave.h 
gec -c S(@F: .o= .c) $(CFLAGS) -o $® 

Lex.c: Gram.c Lex.l 
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lex Lex. I 

mv lex.yy.c Lex.c 

Gram.c: Gram.y 

bison -dlt Gram.y 

mv S(@F:.c = .tab.h) ../include/Grara.h 
mv $(@F:.c = .tab.c) Gram.c 



f 



include/Bits. h 
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#ifndef_Bits_h 
Wefine _Bits_h 

typedef struct { 

unsigned char buf; 

int bufsize; 

FILE *fp; 
} BitsRec, *Bits; 

#endif 
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include/DTheader.h 



typedef struct DTheader { 
char filejd[8J; 
char struct_id; 

char prod_id; 

char util_id; 

char board jd; 



/• "DT-1MAGE" V 
/• 1 •/ 

I* A V 
/•IV 

/• 2 V 

char create_time(9]; /• (0-l]year, [2]roonth, [3]dayoftnomh, [4]daybfweek, 
[5]hour. [6]min, [7]scc, [8Jscc/100 V 



char mod_iime[9]; 
char darum; 
char datasize[4]; 
char filc_struct; 
char datatype; 
char compress; 
char store; 
char aspect [2]; 
char bpp; 
char spatial; 
char width[2]; 
char hcight[2]; 
char full_width[2]; 
char fuUbeigbttf]; /♦ 512 V 
char unused 1 [45]; 
char comment(160]; 
char unused2[256]; 
} DTheader; 



/• as create_time */ 

/• 1 V 
/• 1024?? V 
/• 1 V 

/• 1 V 
/•0 V 
/• 1 •/ 
/• 4, 3 •/ 
/♦ 8 V 

/• 1 V 

/• 512 V 
/• 512 V 
/• 512 V 
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include/kon.h 



typedef enum { 

FWJabcK FWJcon, FW_comraand, FWjext, FW_bunon, FWJcon_button, 
FW_view, FWjoggle, 

FWjrn, 

FW_up, FWjiown, FW_imeger, 
FW_scroU, FW^Hoat, 
FWJonn, 
} FormWidgetType; 

typedef enum { 

SW_below f SW_ovex, SWjop, SWjnenu, 
} SbellWidgetType; 

typedef struct { 
String name; 
String contents; 

int fromHoriz, from Vert; 

FormWidgetType type; 
String hook; 
} Formltem; 
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include/Image. h 



• SXConsonium: Image.h.v 1.24 89/07/21 01:48:51 kit Exp $ 
*/ 

.•••••••..»••.•••••••••••••••••••••••••••••■•••• 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MTT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 
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ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

« 

* / 

i 

tfifndef _XawImage_h 
^define _Xawlmage_h 

• Image Widget 

m 

.... ..............•/ 



^include <X11/Xaw/Simple.h> 
^include < XI 1/Xmu/Conveners.h > 

/* Resources: 



Name Class RepType Default Value 



border BorderColor Pixel XtDefaultForcground 

borderWidth BorderWidth Dimension 1 

cursor Cursor Cursor None 

destroyCallback Callback XtCallbackList NULL 

insensitiveBorder Insensitive Pixmap Gray 

mappedWbenManaged Mapped WhenManaged Boolean True 

sensitive Sensitive Boolean true 

bitmap Bitmap Pixmap NULL 

callback Callback XtCallbackList NULL 

x Position Position 0 
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y Position Position 0 

•/ 

^define XtNbitmap "bitmap" 

#define XtCBionap "Bitmap" 

/• Class record constants */ 

extern WidgctClass imageWidgetClass; 

rypedef struct JmageClassRec *ImageWidgetClass; 
typedef struct JmageRec *Image Widget; 

#endif /• _XawIxnagc_h */ 

/• DON'T ADD STUFF AFTER THIS #endif •/ 
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include/ImageHeader.h 

/• Author: Philip R. Thompson 

* Address: phils@aihcna.mit.cdu, 9-526 

• Note: size of header should be 1024 (IK) bytes. 

♦ SHeader: ImageHeader.h.v 1.2 89/02/13 09:01:36 phils Locked $ 

• SDate: 89/02/13 09:01:36 $ 

* SSource: /mit/phils/utils/RCS/lmageHeader.h,v $ 

•/ 

define IMAGE_ VERSION 3 

typedef struct lmagcHeader { 

char file_version(8]; /* header version •/ 

char hcader_size[8]; /• Size of file header in bytes ♦/ 

char image_width(8]; /* Width of the raster image •/ 

char image_height[8]; /* Height of the raster imgage */ 

char num colors [8]; /* Actual number of entries in cjnap */ 

char num_channels[8]; /• 0 or 1 = pixmap t 3 - RG&B buffers •/ 

char num_picrures[8]; /* Number of pictures in file */ 

char alpha_channel[4]; /• Alpha channel flag •/ 

char ninlengthl4J; /• Runlength encoded flag */ 

char author[48]; /* Name of who made it •/ 

char date[32]; /• Date and time image was made •/ 

char program[16]; /* Program that created this file •/ 

char comment(961; t m other viewing info, for this image */ 

unsigned char cjnap(256][3]; /• RGB values of the pixmap indices */ 

} ImageHeader; 



/* Note: 

♦ - All data is in char's in order to maintain easily portability 
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* across machines and some human readability. 

* - Images may be stored as pixmaps or in seperaie channels, such as 

* red. green, blue data. 

* - An optional alpha channel is sepcrate and is found after every 

* numjrhannels of data. 

* • Pixmaps, red, green, blue, alpha and other channel data arc stored 

* sequentially after the header. 

* - If num_channels = 1 or 0, a pixmap is assumed and up to num_colors 

* of colormap in the header are used. 
*/ 

/•*• end ImageHeader.h 
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incIude/IrnageP.h 



I* 

* SXConsonium: ImageP.h.v 1.24 89/06/08 18:05:01 swick Exp $ 
*/ 



/**••* * •••• •••••••• 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MTT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
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TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

• • / 



/♦ 

* ImageP.h - Private definitions for Image widget 
* 

•/ 

#irndef _XawImageP.h 
#define _XawImagcP_h 

/ ••••••• 

* 

♦ Image Widget Private Data 

» •••/ 

^include ".. /include/Image .h" 
^include <Xll/Xaw/SimpleP.h> 

/• New fields for the Image widget class record •/ 

rypedef struct {ini foo;} ImageClassPan; 

/• Full class record declaration •/ 
rypedef struct _ImageClassRec { 

CoreClassPan core_class; 

SimpleClassPaii simple_class; 
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ImageClassPan imagej:lass; 
} ImagcClassRec; 

extern ImageClassRec imagcClassRec; * 

/* New fields for the Image widget record */ 
typedef struct { 
/* resources */ 

Pixmap pixmap; 

XtCallbackList callbacks; 

/* private state */ 

Dimension raap_width, map_height; 
} lmagePart; 

* 

* Full instance record declaration 

•••• 

typedef struct _ImagcRec { 

CorePart core; 

SimplePart simple; 

lmagePart image; 
} ImageRec; 



#endif /* _XawImagePh •/ 



WO 94/23385 



PCT/CB94/00677 



- 444 

include/Message.h 



rypcdcf struct { 

Widget shell, widget; /* shell and text widgets (NULL if not created •/ 

XawTextBlock info; /* Display text */ 

int size, rows, cols; /• Size of buffer (info.ptr) & dimensions of display •/ 

XawTextEditType edit; /* edit type •/ 
Boolean ownjext; /• text is owned by message? •/ 

} MessageRec, 'Message; 



WO 94/23385 PCT/CB94/00677 

- 445 • 

include/Palette.h 



#define PalettePath "." 

^define PalettsExt ".pal" 

rypedef struct _MapRec { 
int start, finish, m, c; 
struct _MapRec *next; 

} MapRec, *Map; 

typedcf struct _PaletteRec { 
char name[STRLEN]; 
Map mappings; 
struct _PaktteRec "next; 

} PaleneRec, •Palette; 



3 
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include/PullRightMenu.h 



/• 

* SXConsonium: PullRightMenu.h.v 1.17 89/12/11 15:01:55 kit Exp $ 

* Copyright 1989 Massachusetts Institute of Technology 
• 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. maJces no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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/• 

* PullRightMenu.h - Public Header file for PullRigbiMenu widget. 
* 

* This is the public header file for the Athena PuIlRighiMcnu widget. 

* It is intended to provide one pane pulldown and popup menus within 

* the framework of the X Toolkit. As the name implies it is a first and 

* by no means complete implementation of menu code. It does not attempt to 

* fill the needs of all applications, but does allow a resource oriented 

* interface to menus. 
» 

*/ 

tffndef _PullRightMenu_h 
^define _PullRjgntMemi_h 

/^include <X11/Shell.h> 

^include <Xll/Xmu/Converters.h> 

* 

* PullRightMenu widget 



/* PullRightMenu Resources: 

Name Class RepType Default Value 



background Background Pixel XtDefaultBackground 

backgTOundPixmap BackgroundPixmap Pixmap None 
borderColor BorderColor Pixel XtDefaultForeground 
borderPixmap BorderPixmap Pixmap None 



borderWidih 
bonomMargin 
columnWidth 
cursor 

desiroyCallback 

height 

label 

labelClass 
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BorderWidih Dimension 1 

VenicaJMargins Dimension VenicalSpace 
ColumnWidth Dimension Width of widest text 
Cursor Cursor None 

Callback Pointer NULL 

Height Dimension 0 

Label String NULL (No label) 

LabelClass Pointer smeBSBObjectClass 



True 
VenicalSpace 



mappcdWhenManaged MappedWhenManaged Boolean True 
rowHeight RowHeight Dimension Height of Font 

sensitive Sensitive Boolean 
topMargin VenicaJMargins Dimension 

width Width Dimension 0 

button Widget Widget NULL 

x Position Position 0 

y Position Position 0 



•/ 

lypedef struct _PullRighiMenuClassRec # PullRightMenuWidgctClass: 
rypedef struct PullRightMenuRec* PullRightMcnuWidget; 

extern WidgetClass pullRightMcnuWidgetClass; 



#define XtNcursor "cursor" 
^define XtNbottomMargin "bonomMargin" 
#defme XtNcohunnWidth "columnWidth" 
^define XtNlabelClass "labelClass" 
#define XiNmenuOnScreen "mcnuOnScreen" 
#dcfine XtNpopupOnEntry "popupOnEntry" 
^define XtNrowHeight "rowHeight" 
#define XtNtopMargin "topMargin" 
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#dcfinc XiNbunon "bunon" 

^define XtCCoIumnWidth "CoIumnWidth" 
^define XtCLabelClass "LabelClass" 
#define XtCMenuOnScreen "MenuOnScreen" 
^define XtCPopupOnEntry "PopupOnEnoy" 
^define XtCRowHeigbt "RowHeight" 
#define XtCVcnicalMargins "VenicalMargins" 
^define XtCWidget "Widgef 

**• 

* 

* Public Functions. 

........................**./ 

/• FunctioD Name: XawPullRighiMenuAddGlobalAcrions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcomext. 

* Returns: none. 
•/ 

void 

XawpullRightMenuAddGlobalActions(/* app_con */); 
/♦ 

XtAppContext app_con; 
•/ 

tfendif /• _PuIlRightMenu_h ♦/ 
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include/SmeBSBpr.b 



• SXConsonium: SmeBSB.h.v 1.5 89/12/11 15:20:14 kit Exp $ 

• Copyright 1989 Massachusetts Institute of Technology 
• 

• Permission to use, copy, modify, distribute, and sell this software and its 

• documentation for any purpose is hereby granted without fee, provided that 

• the above copyright notice appear in all copies and that both that 

• copyright notice and this permission notice appear in supporting 

• documentation, and that the name of M.I.T. not be used in advertising or 

• publicity pertaining to distribution of the software without specific, 

• written prior permission* M.I.T. makes no representations about the 

• suitability of this software for any purpose. It is provided "as is' 

• without express or implied warranty. 

• M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

• IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

• BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES ' 

• WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

• OF CONTRACT. NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

• CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
•/ 
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• SmeBSBpr.h - Public Header file for SmeBSB object. 

* This is the public header file for the Athena BSB Sme object. 

• It is intended to be used with the simple menu widget. This object 

* provides bitmap - string - bitmap style entries. 

*/ 



tfifhdef _SmeBSBpr_b 
^define _SmeBSBpr_h 

#include <Xll/Xmu/Convenen.h> 
include <X11/Xaw/Sme.h> 

/••••••••••••• , ••••••• 

* SmeBSBpr object 

••••••••••••• • 

/* BSB pull-right Menu Enny Resources: 

Name Class RepType Default Value 

callback Callback Callback NULL 

destroyCallback Callback Pointer NULL 

font Font XFoniStract * XtDefaultFont 

foreground Foreground Pixel XtDefaultFort ground 

height Height Dimension 0 

label Label String Name of entry 
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leftBitmap LeftBitmap Pixmap None 

lefiMargin HorizontalMargins Dimension 4 

righiBitmap RigbtBitmap ' Pixmap None 
rightMargin HorizontalMargins Dimension 4 

sensitive Sensitive Boolean Tnie 

venSpace VenSpace int 25 

width Width Dimension 0 

x Position Position On 

y Position Position 0 



rnenuName McnuName String "menu" 
*/ 

typedef stmct _SmeBSBprClassRec *SmeBSBprObjcctClass; 
typedef struct _SmeBSBprRec *SmcBSBprObject; 

extern WidgctClass smcBSBprObjectClass; 

^define XtNleftBitmap "leftBitmap" 

^define XtNIeftMargin "lefiMargin" 

tfdefine XtNrightBiQnap "rightBitmap" 

tfdefine XtNrightMargin "rightMargin" 

#defiue XtNvenSpace "venSpace" 

#define XtNmenuName "rnenuName" 

^define XtCLcftBitmap "LeftBhmap" 

^define XtCHori2ontalMargins " H orizontalM argins " 

^define XtCRightBitmap "RigbtBitmap" 

#define XtCVertSpace "VenSpace" 

#dcfinc XtCMcnuName "MenuName" 

#endif/*_SmcBSBprJi •/ 
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include/SmeBSBprP.h 



/• 

* SXConsonium: SmeBSBP.h.v 1.6 89/12/11 15:20:15 kit Exp $ 

* 

* Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
. * Author: Chris D. Peterson, MIT X Consortium 
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•/ 
/• 

• SmeP.h - Private definitions for Sme object 
» 

#ifndef _XawSmeBSBP_h 
#define _XawSmeBSBP_b 

* 

• Sme Object Private Data 

/ 

^include <Xll/Xaw/SmeP.b> 
^include "../include/SmeBSBpr.b" 

/•••••• .....—••»• 

• New fields for the Sme Object class record. 

• • *••••/ 

rypedef struct SmeBSBprClassPaxt { 

XtPointer extension; 
} SmeBSBprClassPan; 

/• Full class record declaration */ 
rypedef struct _SmeBSBprClassRec { 
RectObjClassPan rect_class; 
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SmeClassPan sme_class; 
SmeBSBprClassPan smc_bsb_class; 
} SmeBSBprClassRec; 

exiern SmeBSBprClassRec smeBSBprClassRec; 

/• New fields for the Sine Object record •/ 
typedef struct { 
/* resources */ 

String label; /* The entry label. */ 

int vert_space; /* extra ven space to leave, as a percentage 

of the font height of the label. */ 
Pixinap left_bitmap, right_bitmap; /* bitmaps to show. */ 
Dimension leftjxiargin, right_margin; /♦ left and right margins. */ 
Pixel foreground; /* foreground color. •/ 

XFontStruct * font; /• The font to show label in. */ 

XUustify justify; /• Justification for the label. */ 

String mcnu_name; /• Popup menu name */ 

/* private resources. */ 

Boolean sct_vaJues_artaj:leared; /• Remember if we need to unhighlight. */ 

GC norm_gc; /• noral color gc. */ 

GC revjc; /• reverse color gc. •/ 

GC norm_gray_gc; /* Normal color (grayed out) gc. */ 

GC inven_gc; /• gc for flipping colors. •/ 

Dimension left bitmap_width; /* size of each bitmap. */ 
Dimension leftj>itmap_beight; 
Dimension right_bitmap_width; 
Dimension right_bitmap_height; 
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} SracBSBprPan; 



Full instance record declaration 



typedef struct _SmeBSBprRec { 

ObjectPan object; 

RectObjPan rectangle; 

SmePan sme; 

SmcBSBprPart sme_bsb; 
} SmcBSBprRec; 

/ • * ••••••••••••••••••••••• 

* Private declarations. 

• ...••......•»...»..-.......••/ 

#endif /• _XawSmeBSBPpr_h •/ 
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include/xwave.h 



^include 


<X11/Xlib.b> 


^'include 


<X11/Xutil.h> 


^include 


<Xll/Xatom.h> 


^include 


< XI 1/Xaw/Cardinals.h > 


^include 


<Xll/StringDefs.b> 


^include 


<X11/Xmu/Xmu.b> 


if include 


< X 1 1/Xaw/Command.b > 


# include 


<X11/Xaw/List.h> 


£ include 


<Xll/Xaw/Box.b> 


# include 


<Xll/Xaw/Fonn.h> 


^include 


< XI l/Xaw/ScrolIbar.b> 


^include 


< XI 1/Xaw/Viewport.h > 


^include 


< XI 1/Xaw/AsciiText.h > 


^include 


<Xll/Xaw/DiaJog.h> 


^include 


< XI 1/Xaw/MemiButton.h > 


^include 


< XI l/Xaw/SimpleMenu.b> 


# include 


<Xll/Xaw/SmeBSB.h> 


^include 


<Xll/Xaw/Toggle.h> 


^include 


•SmcBSBpr.h" 


# include 


"PullRiRbtMenu.h' 


# include 


<X11/Sbell.h> 


^include 


<Xll/cursorfoDt.h> 


^define 


STOLEN 100 


^define 


NAMELEN 20 


#include 


•Imagc.b" 


^include 


'Message.b" 


# include 


<diient.h> 


^include 


<matb.h> 
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^include <stdio.h> 
/^include "Pakne.h" 
^include "Icon.h" 

#define PLOT_DIR "graphs" 

^define PLOT_EXT ".plot" 

#dcfine ELLAJN.DIR 

^define ELLAJN_EXT "eli" 

^define ELLA_OUT_DIR "." 

^define ELLA_OUT_EXT ".do' 

^define V1D_DIR "videos" 

#define VID_EXT ".vid* 

#define 1MAGE_DIR "images" 

^define BATCH_DIR "batch" 
^define BATCH_EXT ".bat" 

#define KLICS_DIR "impofl" 

#define KUCS_EXT ".klics" 

fdefine KLICS_SA_DIR "import" 

^define KUCS_SA_EXT ".klicsSA" 

rypcdef enum { 

TRANS_None, TRANS_Wave, 

} TransType; 

typedef enum { 

MONO, RGB, YUV, 
} VideoFormat; 

extern String ChannelName(3][4]; 

#defme negiffbool. value) ((bool)?-(value): (value)) 
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typedef struct { 

String name; 

Pixmap pixmap; 

unsigned int height, width; 
} IconRec, •Icon; 

rypedef void (*Proc)0; 
typedef String *(*ListProc)0; 
typedef Boolean (*BoolProc)(); 

typedef struct { 
String name; 
WidgetClass widgetClass; 
String label; 

String hook; /• menuName for smeBSBpiObjectClass •/ 
} Menultem; 

typedef struct { 

String name, button; 

ListProc Iist_proc; 

String action_name; 

Proc action j>roc; 

caddr_t action_closuxt; 
} Sclectltem, *SeIection; 

typedef struct { 

TransType type; 

int space[2]; 

Boolean dim; 
} WaveletTrans; 

typedef union { 
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Trans Type type : 
WaveletTrans wavelet; 
} VideoTrans; 
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rypedef struct _VideoRec 
char name[STRLEN]; 
char pathfSTRLEN]; 
char files [STRLEN]; 
VideoFormat type; 
Boolean 
Boolean 

Boolean negative; 
int rate; 



{ 



/• Name of this video name.vid •/ 
/• Path to frame file(s) •/ 
/• Name of frames filesOOl if not name */ 
/♦ Type of video (MONO,RGB,YUV) •/ 
disk; /• Frames reside on disk rather than in memory */ 
gamma; /* Gamma corrected flag */ 

/• Load negative values in data */ 
/• Frames per second */ 



int start; /• Starting frame number */ 

int size [3]; /* Dimensions of video after extraction x f y and z */ 

int UVsample[2]; /• Chrominance sub-sampling x and y */ 

int offset; /• Header length •/ 

int cols, rows; /• Dimensions of video as stored •/ 

int x_offset f y_offset; /• Offset of extracted video in stored •/ 



VideoTrans trans; 
int precision; 
short **data[3]; 
struct _VideoRec *next; 
} VideoRec, 'Video; 



/* Transform technique used •/ 
/• Storage precision above 8 bits •/ 
/• Image data channels */ 
/• Next video in list •/ 



typedef struct { 

Video video; 

char namefSTRLEN]; 
} VideoCtrlRec, *VideoCtrl; 



typedef struct _PointRec 
int location[2]; 
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im usage; 

stmci _PoimRec *next; 
} PointRec, • Point; 

rypedef suuet _FrameRec { 

Widget shell, imagejvidget, point_merge_widget; 
Video video; 

int zoom, frame, channel, palette; 
Boolean point_switch, pointjnerge; 
Point point; 
Message msg; 
struct _FrameRec *next; 
} FrameRec, "Frame; 



#dcfine NG_CMAPS 6 

typedef struct J3atchRec { 
Proc proc; 

caddr_t closure, call_data; 
struct _BatchRec *next; 
} BatchRec, 'Batch; 



typedef struct { 

char homc[STRLEN); 

XtAppContext app_con; 

Widget toplevel; 

int nojeons; 

Icon icons; 

Video videos; 

Frame frames; 

Point points; 

Palette palettes; 
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int no_pals; 
String parsc_file; 
String pareejoken; 
FILE *parse_fp; 
XVisuallnfo *visinfo; 
int levels, rgbjcvels, yuv_levels(3]; 
Colonnap cmaps[NO_CMAPS]; 
String batch; 
Batch batchjist; 
Boolean debug; 
int ditber[16][16]; 
} GlobalRec, 'Global; 

typedef struct { 

Widget widgets[3]; 

int max, min v * value; 

String format; 
} NumlnputRec, •Numlnput; 

typedef struct { 

Widget widgcts[2J; 

double max, min, *value; 

String format; 
} FloatlnputRec, •Floatlnput; 

extern Global global; 

/• InitFrame.c •/ 

extern Video FindVideoQ; 

/• Pop2.c •/ 
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extern void NAO; 
extern Widget FindWidgetO; 
extern void DesiroyO; 
extern void Frec(); 

/* Storage. c */ 

extern void NewFrameO; 
extern void GetFrameO; 
extern void SaveFrameO; 
extern void FrecFrameO; 
extern void SaveHeaderO; 
extern Video CopyHeaderO; 

/* Message.c */ 

extern void TextSizeO; 

extern Message NewMessageO; 

extern void MessageWindowO; 

extern void CloseMessageO; 

extern void MprintfO; 

extern void DprinrfO; 

extern void EprintfO; 

extern void MfiushO; 

/* Icon3.c •/ 

extern void FillFonnO; 

extern void FillMenuO; 

extern Widget ShellWidgetO; 

extent Widget FonnatWidgetO; 

extern void SimpleMenuQ; 
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extern int TcxtWidthO; 
extern Icon FindlconO; 
extern void NumlncDecQ; 
extern void FloatlncDec(); 
extern void Change YN(); 
extern XFontStruct *FindFontQ; 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 
M-2357 US 
APPENDIX B-l 
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630X0 "asc Tcp 


Octave 






seg 


' klics ' 






macro 






• 


TOPX 


tDG. 4HG , told. tXX 






swap 


&HG 


; HG=G1H0 




move. w 


tDG.&XX 


; XXsGO 




neg . w 


tDG 


• DGsD(-GO) 




dCC . W 


&HG . &DG 


• DGsOD 




add.w 


tXX,tHC 


HG=G1D 




swap 


&HC 


HG«DG1 


• 


move. 1 


tDG, told ; 


9CVC i/y 




endxn 








macro 








TOPY 


tHGO. tnewO. &HC1. tnewl. 


&XX 




move . 1 


tnewO,tXX 


read HG 




move.l 


tnewl, tHGl 


road HG 




move • 1 




J- JI.MJ IJ^ 

copy HG 




add.i 


t XX. tHGl 


nevlsHlGl 




sub.l 


t XX. tHGO 


newOsHOGO 




en dm 








macro 








TOPBLOCX 


tDGO, tHGO f tnewO, toldO. 


tDGl. tKGl 




TOPY 


tHGO . inewO . tHGl . tnewl . tXX 






TOPX 


&DC0, tHGO. toldO, tXX 






TOPX 


tDGl,tHGl,toldl,&XX 






exidm 








macro 








TOPH 


&DG, tHC, tnew, told, &XX 






move . 1 


inew.iHG 






TOPX 


tDG, tHG, told, tXX 






endm 







macro 
TOPE 

move.l 
swap 
move.w 
move.l 



£OC, told, &JOC 
tOG.tXX 

txx 

tXX.&DC 
tDG. told 



XX- DG 

XXcGD 
DGsDD 
save DD 
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endn 



cpBwd 



src 
as: 

.-.eight 



3dol 



*do2 



9do4 



DS.l 
DS.L 
CS.L 

link 
mo vein . 1 

movea . 1 
move . i 
move. 1 
move . 1 
move . 1 

move. I 
add.l 
move. 1 

lsr.l 
subq.l 

lar.l 
subq. 1 

move. 1 
move. 1 

TOPH 

TOPH 

dbf 

TOPH 

TOPE 

move. 1 
move. 1 
adda.l 
adda.l 
move . 1 
top? 

topblocx 
topblock 
dbf 

TOPBLOCR 
TOPE 
TOPE 
dbf 

move. 1 
add.l 

move. 1 
move. 1 
dbf 

movem. 1 



LXPC.HT 

8 

1 
i 



a6 . #0 

d«-d7/a3-a5. -<a7) 

PS. src (a6) . aO 
PS. height la6) ,d7 
PS.widthla6) . d6 
aO.al 

PS.dst (a6) ,al 

- d6.d5 
■ d5,d5 
d5.a4 

• l.d7 

• 2.d7 

• 2.d6 

• 2.d6 

d6.dS 
(a0)«,d0 

dO.di. <a0>*. lal)*,d4 
dl.dO. <a0)*, <al)*.d4 
d5.9dol 

d0,dl. <a0>*. <al)*.d4 
dl, (ali*.d4 

a0,a2 
al.a3 
a4,a0 
a4,al 
d6.d5 

d2. <a2l*.d0. <a0)*.d4 

d2.d3. (82)*, (a3)+,d0.dl. 
d3.d2. ia2)*, (a3W,dl.dO. 
d5.9do3 

d2.d3. !a2)*, (a3) *.d0.dl. 
dl. <al)*,d4 
d3. <a3)*,d4 
d7,«do2 



no local variables 
store registers 

read src 
read height 
read width 

read dst 

inc » width 
inc»2 
save inc 

heighc/s2 
height-»2 

width/ «4 
width-»2 

ccount »width 
d0«»newO** 



; while -1 !*- -ccount 



new0«newl 
oldOsoldl 
nevl** inc 
oldl^sinc 
ccount -width 



(a0)*, (al)*,d4 
<a0>«». <al)+,d4 
; while -1 : =- -ccount 

(aO)*, <aiW.d4 



d6.d3 
*l.d5 

<a3)+. (all* 
<a3»*. tal)* 
d5.9do4 

<a7w,d4-d7/a3-a5 



; while -1 !=--heig-ht 

; ccount»width 

; d0»*new0** 

; copy prev line 

; while -1!« — ccount 

; restore registers 
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unlk a 6 ; remove locals 

; return 

ENDFUNC 
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660X0 Taile Loo cup RGB/YUV code 



machine 
seg 



MC68030 
'KliCS' 



if tTYPE( 'seg^in' UNDEFINED 4 Chen 



seg 
end if 



4seg 



MKTABLE FUNC 



PS RECORD 
Table DS.L 
ENDR 

link 
movem. 1 

move . 1 
clr.I 
9 Make Loop 

move. w 

move. 1 
move. w 

add. w 
add.w 

lsr . w 
move. v 
move .w 

add.w 
move . w 
add.w 
add.w 
asr. w 
sub. w 

lsr .w 
move.w 
move . w 

add.w 
crop • w 
one 

move. 1 
clx.l 
GMakeNegLocp 



EXPORT 
8 



aft, 90 

d4-d7/a3-e5. -<a7) 

PS.Tableia6) , aO 
dO 

•512. da 

d0.d2 
d2,d3 

d2.d2 
dl.d2 

*2.d2 
d2, (a0)+ 
d2, <e0)* 

d3,d3 
d3,d2 
d3.d3 
d2.d3 
• 4,d3 
d3.dl 

12. dl 

dl. (aOW 
dl. (a0)* 

#1,40 
#$0200. dO 
flMakeLoop 

f $00000200. dO 
d4 

•312. dl 
d0.d2 



; score registers 

.-Table is (long) <2U*312) (long) (512-(6 
;0 value 

;512 



;20 
,2V 



512- 



; Place 1st word 
; Place 2nd word 

;2U 
;2U 
:4V 
t€V 

.•60/16 

;312 - <6U/16) 



r Place 1st word 
r Place 2nd word 



;U value 

;512 
;V 



n focrm rrr cucct foi ■ e *>ey 
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or .v 


=*srcoo.d2 




novi . w 


ctt.d3 


;U 


add. v 


CJ. . 02 


; 2U 


add. w 


dl.d2 


;2U * 512 


asr.v 


• 2.12 




xcvc . w 


22. <a0) * 


.•Place 1st word 


mova . v 


d2. (aO) * 


'Place 2nd word 


add .v 


d3.d3 


20 


move. v 


d3.d2 


2U 


add.w 


d3,d3 


4U 


add.w 


d2, d3 


6U 


asr.w 


• 4,d3 


60/16 


sub. w 


d3 . dl 


512 - (60/16) 


asr.w 


• 2,dl 




move . v 


dl.(aO)* 


Place 1st word 


move. v 


dl.UO)* 


Place 2nd word 


add.l 


• l.dO 




add.l 


#l.d4 




crap . v 


•$0200. 44 




bne 


«MakeKegLoop 




mo vera. 1 


Ia7w.d4-d7/a3-a5 


restore regist 



unlX a 6 ; remove locals 

rts ; return 



ENDFUNC 





macro 




« 


FIXOV 


4V. 4SP1, 4SP2 




move.w 


4V.4SP1 




clr.to 


4SP1 




andi.w 


♦S3PFT,4SP1 




sne 


65F1 




best 


«13,4SP1 




seq 


4SF2 




or.b 


4SP1.4V 




and.w 


4SF2.4V 




swap 


4V 




move . w 


4V.4SF1 




clr.b 


4SF1 




andi.w 


t$3rrF.&sPl 




sne 


4SP1 




btst 


#13.4SF1 




seq 


4SP2 




or.b 


4SP1,4V 




and.w 


4SP2.4V 


* 


swap 


4V 




endm 






if 4 TYPE ( ' 8Cp;* )*• UNDEFINED * 










•ndif 





YW2RGB4 rOMC EXPORT 

PS RECORD 8 

Table DS.L 1 
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CS.l 


» 1 


y 


DS.L 


1 


v 


rs.L 


1 


V 




1 


area 




I 


width 


DS.L 


1 


cols 


OS. 1 


I 








IS 


R EC CRT 


0 . DECK 


:r.c 




1 


width 


DS.L 


2 


!end 


DS.L 


1 


count 


DS.L 


1 


LSxze 


EOU 


• 




ENDR 





•void YUVtcRCBtPtr TablePtr.long -pixmap. short -Yc. short -Uc. shore *Vc. long area.l 

•long inc. lwidth. tend. count; 

aO - Y0. ai - Yl. a2 - U. a3 - V. a4 - pmO, aS - pml 
d0..6 - used, d7 - count 



link a6.#LS.LSize 
movem.l dO-d7/aO-a5. -(a7> 

mcve.l PS.pixmap(a6) , a4 

move.l e4,a3 

move.l PS.Y(a6).aO 

move.l aO.al 

move.l PS.UIa6).a2 

move.l PS.V(a6).a3 

move.l PS.aree(a6) ,d7 

lal.l «2.d7 

add.l a4.d7 

move.l d7,LS.fend(a€) 

move.l PS. width(a6) .d5 

move .1 d5 . d7 

asr.l «l.d7 

subq.l »l.d7 

move.l d7.PS.width(a6) 

add.l dS.dS 

add.l dS.el 

add.l dS.dS 

move.l d5.LS. width <a6) 

move.l PS.colsla6),d4 

lsl.l #2. d4 

add.l d4.e3 

add.l d4.d4 

sub.l d5,d4 

move.l d4.LS.ineia6) 

move.l a6.-<ap) 

move.l PS. Table <a6) ,«6 



Colors vented are: 

REO « <Y ♦ 2V ♦ 512) 

GR£S« » (Y - V ♦ 5X2 - 
BLUE • (Y ♦ 20 ♦ 512) 

•do ; uv2r7bf •«♦». 



/ 4 

(60/16)) / 4 
/ 4 



; save locals 

; store registers 

; pmOepixroap 
; pml »pm0 
; YOsYc 
; riaYO 
; U.Uc 
; V.Vc 
; rendaaxea 
; fend<<s2 
; fend*»pstO 
i save fend 
r vidthswidth 
r count »width 
: count>>«l 

count -=1 

save width 

width «*2 
Yl**width 
widch # c2 
save width 

incffcols 
inc<<*2 
pml* sine 
cola*s2 

inc now 2*cols-widtri bytes 
save inc 



trrable pare is for 
UTable part is for 
UTaJble part is for 



(2V * 512) 
(512 - (60 
(20 - 512) 
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di - r*-d2 - ca. dJ - ba. 



d4 



fTCVe . V 

beq 
and. w 
move . i 
move . 1 
move . 1 
C-DidOuickU 

move . w 
beq 

move . w 
aar . v 
sub. w 
move. w 
swap 
move . v 
move . 1 

and. w 
move . 1 
move.l 
bra 

GDoOuickU 

move .1 
move.l 
move.l 
bra 

iDoOuickV 

move.l 
move. 1 
.1 



GTeatEnd 



Ia2)*.d2 

SDcOuickO 

•$03FT,d2 

Ia6,d2.w8).d3 

d3.d6 

4<a6.d2.w8),d5 

(a3)».dl 
eoocuicxv 

dl.d4 
• 2.dl 
dl.dS 
d5.d2 
dS 

d2.d5 
dS.d2 

•S03FF.d4 
<a6,d4.w8) ,d4 
d4.dl 
«TestEnd 



#$00800080. d3 

d3,d6 

d3.d5 

«DidOuickU 



d5.d2 

#500800080, d4 

d4.dl 



rb. d5 

; U 



gb/!12. d6 - fcb 



: HLUE. Get (2U ♦ C .12)/A for Blue r { Y * 
;Dup tor second pair 

;GR£DJ, Get (512 - (6U/16))/4 for Gree 



;if zero then handle using the quick m 
;CREB*. Get (512 - (6U/16) - V)/4 for • 

;Dup for «econd pair 

; RED, Get (2V ♦ 512)/4 for Red « (Y * 



; BLUE. Get (2D ♦ 5121/4 for Blue ■ (Y ♦ 
;Dup for second pair 

,-CKESJ, Get (512 - (6U/16))/4 for Gree: 



;CRED* t Get (512 - (6U/16) - V) /4 for • 
; RED. Gee (2V ♦ 512) /4 for Red . (Y ♦ 
;CXip for second pair 



; add Ya to RGB values 
move.l (aO)*,dO 



asr.w 

swap 

asr.w 

swap 

add.l 

add.l 

add. 1 



♦ 2,d0 
dO 

• 2.d0 
dO 

do.dl 
d0,d2 
d0.d3 



FETCHY (a0)«.,d0,dl.d2,d3 
,Y 



;Y is -128 to *127 

; RED, Get (Y* 7V ♦ 512) for Red • (Y ♦ 
;GR£Sf, Get (Y ♦ (512 - (6D/16)) - V) 
; BLUE, Get (Y ♦ (2U ♦ 512) for Blue « f 



add Yb to RGB values - FETCHY2 (al ) • .d0.d4,d5. d6 



move . 1 

asr.w 

swap 

asr.w 

swap 

add.l 

add.l 

add.l 

move.l 
or.l 

or.l 
or.l 
or.l 



<al)*,d0 

• 2,d0 
dO 

• 2,d0 
dO 

d0.d4 
dO.dS 
d0.d6 

dl.dO 
d4,d0 

d2.d0 
d3,d0 
dS.dO 



;Y 



;Y ia -128 to +127 

; RED, Cet (Y* 2V ♦ 512) for Red * (Y ♦ 
; GREEK, Get (Y ♦ (512 - (6U/16)) - V) 
; BLUE, Get (Y ♦ (2U ♦ 512) for Blue - C 
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C-ok 



edo2 



or.. 



I Engineering :K!ic3Ccde:CcmoFic: : Table. a 

^ dS.dO 



and. 1 


•SFrOOFFOO. 


dO 




one 


©over 




; if overflow 


; save 


RGBa - MX RGB di. 


d2.d3. (a4). 




isl.l 


• 8.d2 




: GrCOGC (12) 


or.l 






; GrGBGB (12) 


rrcve . 1 


dl.d3 




; BsOROR (12) 


swap 


d3 




; B-OROR (21) 


(TOVf . W 


d2.d3 




; B=0RGB (2) 


swap 


d2 




; GrGBGB (21) 


move . w 


d2.dl 




; RsORGB (1) 


move. 1 


dl, »a4)- 




: •RCB**«rgb (1) 


move . 1 


62. ia4 )« 




; •RGB**=rgb (2) 



save RGBb - MKRGB d4.d$.d6. <a5)« 



isl.l 


• 8.d5 


or.l 


d6.d5 


move. 1 


d4,d6 


swap 


d6 


move . w 


d5.d6 


swap 


d5 


move.w 


d5.d4 


move . 1 


d4, <a5U 


move . 1 


d6. US)- 


dbf 


d7.ado 


move. 1 


Isp>*.a6 


adda.l 


LS.inc(a6) ,a< 


adda.l 


LS. inc (a6) .a5 


ftdda. I 


LS.widch(a6) ,a0 


exg. 1 


aO.al 


move. 1 


PS.width(a6) ,d7 


cmpa.i 


LS. f end (a6) . a4 


blew 


*do2 


movem. 1 


fa7N.dO-d7/aO-a5 


unlk 


a6 


res 





move.l a€. -<sp) 

move.l PS .Table <a6) . a6 

bra edo 



C.COGO (12) 
GsGBGB (12) 
B=0R0R (12) 
B.OROR (21) 
BsORGB (2) 
GrGBGB (21) 
R.ORGB (1) 
•RGB**«rgb (1) 
•RGB«*-*rgb (2) 

while 



pmO*»inc 

pml*«inc 

ro—widch 

YW->Y0 

counc -width 

pmO<f encT 

while 

restore regisr.ers' 
remove locals 



return 



QFixIt 

btst 
beq 
and.I 
GDlTopNotNeg 
bese 
beq 
and.l 
or.l 

QOlTopNOCPOS 

best 
beq 



• 31. dO 

eriTopNotMeg 
tsoooorrrr.do 

• 24, do 

fDlTopNOtPos 

♦soooorrrr.do 
•soorroooo.do 



#15, dO 

ODIBotNotNeg 



.See if upper word went nagative 
;Pin ac zero 

;See if upper word went coo positive 

.Mask old data out 
;New data is majcvd 

.-See if lower word went negative 
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and.l 
eD13ocNocNeg 
bcse 

and. 1 
or.l 

SDlBctNotPos 
res 



Engineering: KlicsCode:ConpPict: Table. a 
•srrrroooo.do ;Pin ac 1€ro 

;See it lower word venc zoo positive 



• 8.d0 

SDlBctNotPos 

isrprroooo.do 

•SOOOOOOFF.dO 



;Mask old caca out 
• New data is /r,axed 



(•over 



move . 1 


dl.dO 


osr 


9Fix2t 


move. 1 


dO,dl 


move . 1 


d2.d0 


bsr 


•Fixlt 


move.l 


d0.d2 


move.l 


d3.d0 


bsr 


•Fixlt 


move.l 


dO.dJ 


move. 1 


d4.d0 


bsr 


QFixIt 


move.l 


d0.d4 


move.l 


dS.dO 


bsr 


9Fixle 


move.l 


d0,d5 


move. 1 


d6.d0 


bsr 


9Fix2t 


move. 1 


d0.d6 


bra 








QW 
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<£ Ccpyricht 1993 XLICS Limited 
Ail nchis reserved. 

A*r:c:en by: Adrian Lewis 



• 
• 
• 


68000 Kl;cs 


Utilities 






seg 


' klics* 




KLCopy FUWC 
• 






* 
■ 


KLCOPY i shore 


•src. short *dsc 


int area) ; 


PS 


RECORD 


8 




src 


DS.L 


1 




dsc 


DS.L 


1 




end 


DS.L 


1 




• 


ENDR 






• 


link 


a6. #0 


; no local variables 




move . 1 


PS. src <a6) .aO 


; short "src 




mOVC . 1 


PS.dst (a6) ,al 


; short •est 




move.l 


PS.end(a6) ,d3 


; long area 




lsr.1 


M.d3 


; in words ixB) 


3do 


subq.l 


#l.d3 


; area-al 


move.l 


<a0)*. <al)* 


; •dat^s-src** 




move . 1 


(«0)t, (all* 


. •dst*-»« , arc»'» 




move.l 


<a0)*, (alK 


; •dst**» # are** 




move. 1 


(aO)*, <il)« 


; • dst 




move . 1 


(a0) + , (ai)» 


; •dst**»*src*- 




move . 1 


<a0>*, Ul)« 


; •dst**» % src** 




move . 1 


<a0)*. <al>* 


: •dst**» , src** 




move:l 


<a0)*. !*!)♦ 


; •dac**« , src** 


• 


dbf 


d3 , 6do 


; if -l!»--area goto do 




unlk 


a« 


; remove locals 


• 


rts 




; return 




ENDFUNC 







KLHalf FUJJC IX PORT 



klhalf ( shore -src. short *dst. long width, long height); 
Dimensions of dst 1 width, height) are half that ct src 



PS 


RECORD 


8 




src 


DS.L 


1 




dst 


DS.L 


1 




width 


DS.L 


1 




height 


DS.L 


1 




• 


ENDR 








link 


a6. #0 


; no local variables 


• 


moven. 1 


d4.-<a7) 


; store registers 




move.l 


PS. src(af), a0 


; short *src 




move. 1 


PS. dsc <a6) ,al 


; short # dst 
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~FS. width Ia6).d2 : long width 

FS. height la6).dj ; long neight 

JK ; hei ^ c ' = 1 

rr^; • ; eount.widcn 

Jl'di ; ccunt /s 2 

T 1 ;? 4 ; count -=l 

' a ON.dO . dOx-src^ 

,a OW.dO ; d2** G rc~ 

•2- a0 : src^l short 

d0 - ; •dst**=dO 

<«0)*,d0 ; dO a -arc— 

< a 0>*.d0 ; d2-src~ 

f?' a0 ; src^rl short 

dO. (al)* ; •dat—rdO 

d4.fldo_ x ; if -l<«--width goto do_x 

T? ,a ° ; skip « quarter row 

5;- a ° ; akip a Quarter row 

7t'*~ ; akip a quarter row 

TT'?° ; skip * Quarter row 

CU,ido_y ; if -j.,. -height goto do_y 

(*7)*,d4 ; restore registers 

a6 ; reraove locale 

; return 



move . 1 
move . 1 
suJbq. 1 

?do_y move . 1 
Isz.l 
subq.l 

?do_x r.ove . 1 
nove . w 
addq.l 
nove . 1 
move. 1 
move. w 
addq.l 
move . 1 
dbf 

adda.l 
adda.l 
adda. 1 
adda. 1 
dbf 

■ 

mo vera. 1 

unlk 

res 

» 

DJDFUNC 



KL2ero FUNC EXPORT 



KLZERO ( short # data. Uxt area); 



PS 


RECORD 


8 


data 


DS.L 


1 


end 


DS.L 


1 


• 


END* 




• 


link 


a6.»0 




move. 1 


PS.data(a6) ,a0 




move. 1 


PS.endia6),dJ 




lsr.l 


#3.d3 




suoq. 1 


• l.dJ 


0do 


clr.l 


(a0)« 




clr.l 


<a0)« 




clr.l 


<a0>* 




cir.l 


laO)* 


• 


dfcf 


d2.«do 




unlk 


a€ 


• 


rta 






ENDFUNC 




CLEARA2 
• 


FUNC 


EXPORT 




move. 1 


• 0,e2 




rts 





END 



; no local variables 

; short *data 

: long area 

; in words (x4> 

; area- si 

; *dat ♦♦••sre** 

; •dst**e # src** 

; *dJt**a*src«>* 

; •dst**« , src*» 

; if -l!»--area goto do 

; remove locals 
; return 
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© Copyright 1993 JCLJCS Limited 
All ngr.ts reserved. 

Written cy: Adrian Lewis 



:y?edef ?truct • 
ir.t bpf_ir., 
=pf _cut . 
buf_size; 

Boolean intra. 

auto_Q. 
bu£_sw; 

!loac quant, 
thresh, 
compare, 
base ( 5] ; 

int buffer. 

prevbytes, 
prevquact ; 

double tmp_quant: 
) KlicsEDataRec; 

typedef struct I 
KlicsSeqHeader 
KlicsFrameHeader 
KlicsEDataRee 
Buffer 

) KlicsERec, *KlicsE; 



/• User - Bytes per frame in input stream •/ 
/• User - Bytes per frame in output stream V 
/* User - Buffer size (bytes) •/ 

/• Calc - Compression mode intra/inter •/ 

/• User - Automatic quantization for rate control •/ 

/■ User - Theoretical buffer on/off •/ 

/• User - Starting quantiser value */ 

/• User - Threshold factor •/ 

/• User - Comparison factor •/ 

/■ User - Octave weighting factors •/ 

/• Calc - Current buffer fullness (bytes) */ 

/• Calc - Bytes sent last frame •/ 

/• Calc - Quantisation/activity for last frame •/ 

/• Calc - Current quantiser value quant •/ 



secjh; 
f rmh; 
ancd; 
but; 
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© Copyright 1993 KLICS Limited 
All rights reserved. 

Written by: Adrian Lewis 



680X0 KlicsDecode code 

Fast code fcr: 

3/2 octave input stream 
2/1 octave output image 



seg 

include 
include 



•klics* 
'Sits3.a' 
' Traps. a * 



machine 



MC68030 



Data strew readers: 

XDEL7A. XVALUE. SK2PHUFT, XJNT 



* 


macro 
XDELTA 


taddr . tstep, tptr , 4dat a , tbno , 4spare 




buf _rinc 

buf jgmt 

beq.s 

moveq 

buffet 

bne.s 


4ptr,4data. tbno 
4 data, tbno 
•quit 
#6.4spare 
idata.tbno 
' 9 done? 


» 
• 

; if zero write 
; set up count 
; read sign 
; if negative -> 


Gdopos 


buf_get 

dbne 

bne.s 


4data, tbno 
4 spare. Odopoa 
Ofndpos 


; if --spare J »- 1 




move . 1 

SUDQ.b 

lsr.l 
andi .w 
add.v 
bra.s 


& data. tspare 
■7. tbno 
4bno. 4 spare 
•S007F.4spare 
•8.4 spare 
©write 


; sparesdaca 

; bno*a6 

; spare »ebno 

; spare AND* mask 

; sparer a 9 


Gfndpos 


neg.w 
addq. 1 
bra.s 


4 spare 
#7, 4 spare 
C write 


; bies-sbics 

; bits*»8 


Odoneg 


bufjec 

done 

bne.s 


4 data, tbno 
tapare. Cdoneg 
Ofndneg 


; if --spare! »-l 




move. 1 
subq.b 
lsr.l 
andi .v 


4 data. 4 spare 
• 7, tbno 
tbno. 4 spa re 
•S007F.4spare 


; spare*data 

; bno-m6 

; spare>>«bno 

; spare AND. ma*k 
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add.w - 

neg.w 

bra.s 

?fnd.ieg subq.l 



9quit 



is: .w 

swap 
add.w 
swap 
add.w 



endm 
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*8.4spare : spare-=9 

(spare 

Cwnce 



•7. (spare 

(seep. (spare 
(step 

(step. (spare 
(seep 

( spare. (addr 



level-=8 
level<<=step 

•addr*delta 



Sdopos 



macro 
XVALO 

clr . w 
buf_rinc 
buf _gec 
beq. s 
moveq 
buf^get 
bne . s 

buf _gec 
dbne 
bne . s 

move . 1 
subq.b 
lsr.l 
andi . w 
add.w 
bra . s 



(addr , (seep, (per , (data, (bno. (spare 



idoneg 



6wriee 



figuit 



& spare 

(ptr,&daca.(bno 
(data, (bno 
frquit 
#6. (spare 
(data, (bno 
Odonag 

(data, (bno 
(spare, fidopos 
8f ndpot 

(data, (spare 
•7. (bnc 
(bno. (apart 
•S007F. (spare 
#8. (spare 
•write 



neg.w 


(spare 


addq.l 


*7,£spare 


bra.s 


Swriee 


buf_get 


(data, Abno 


dbne 


(spare.Cdoneg 


bne.s 


9fndneg 


move. 1 


(data. (spare 


subq. b 


*7,(bnc 


lsr.1 


(bno. (spare 


andi. w 


•S007F. (spare 


add.w 


•8, (spare 


neg. w 


(spare 


bra.s 


Cwrite 


aubq.l 


•7.4apexe 


lsl.w 


(seep, (spare 


swap 


(step 


add.w 


(seep. (spare 


swap 


(step 


move.w 


(spare, (addr 



if tero write 
set up count 
read sign 

if negative -> doneg 



if --spare;*-! 



; spare*data 

; bno-«6 

; spere>>*bno 

; spare AND* mask 

; spared 



; bits-abits 
; bits*s8 



; if --spare 



: spare*daea 

; bno-«6 

; spare>>«bno 

: spare AND* mask 

; spare**9 



; levei-*8 

; level<<*step 

; •addr. level 



endra 



WO 94/23.335 



PCT/GB94AXX77 



- 659 - 

en C ineer 1 ng:Klic S Code : Cc 1 r.pPict::Kli„Dec2. e 



Sdcpos 



X*CTO 
XVAL1 

clr. v 
buf.rinc 
buf_gec 
bee. s 
moveq 
buf_gec 
one. s 

buf_get 
dbne 
tone, s 

move. 1 

aubq. b 

Isr.l 

andi.w 

add.w 

bra.s 

Gfndpos neg.w 
addq.l 
bra. s 

3doneg buf_gec 
dbne 
bne.s 

mcve.l 
subq.b 
lsr.l 
andi.w 
add. w 
neg. w 
bra. s 

Sfndneg subq.l 

ewritc lsl.w 
flquit nov«.w 

en dm 



<*ddr.4 S cep.ip:r.&da:a,&bno.4 S care 



*zpare 

iptr.idaca.ibno 

•<iata.4bno 

•3CU1C 

•6.4spare 

*daca.4bno 

Cdoneg 

4data,4bnc 
ispare, edopos 
Gfndpos 

*data.4spare 
•7. tbno 
&-bno, 4spare 
• S 007 F.i spare 
•e.&apare 
ivrite 

ispare 
♦7. 4 spare 
evriee 

*data.4hao 
'spare, ftdoneg 
f fndneg 

*data.6spare 

#7.4bno 

4\bno,4 spare 

«S007F.4spare 

*8.4spere 

4«pare 

•write 



#7, 



4 spare 



if zero wrace 
sec up count 
read sign 

it negative -> doneg 
if --spare!»-l 



spareedata 
bno- *6 
spaxe>>sbno 
spare ANDs mask 
spare* s 9 



bits-sbita 
bits*. 8 



*step,4spare 
4spere,4addr 



if — spare ii 



spare«data 

bno*«6 
spare>>«bno 
spare AND* mask 
spare* «9 



; level -«8 

; levei<<satep 
; *addr»level 



9qo 



Send 
•quit 



macro 

sxiphutf 

buf_get 
beq.s 
buf_get 
moveq 

buf_get 

dbne 

bne.a 

subq.b 
bu ferine 



tptr, 4data.4bno.4spare 



*data,4bno 
*guit 

4data.4bno 
•6 . 4 spare 

*data.4bno 
i spare. ado 
6 end 

i 7.ibno 

4ptr.4data.4bao 



if zero quit 
skip sign 
set up count 



; if --spare !« 



; bno-»6 

; fill buffer 



endm 
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macro 



-bits., iaddr. .step. &pt r . idata . .bno 



Note: half_q 

• 


is missing 






fcu£_r:r.c 


iptr. .data, ibno 






move . 1 


Adata dO 


resu i c :oa c a 




sub.b 


ibits. ibno 


; dl-=bits-I 




subq.b 


•1.4±>no 


; dl-*l 




lsr.l 


& bno , dO 


; reeult>>»bno 




clr.l 


dl 


; dl*0 




beet 


obits. dl 


; dl(bits)*l 




subq. 1 


• l.dl 


; dl-mask 




btst 


obits. dO 


; sign? 




beq. a 


epos 


; if positive goto pos 




and. 1 


dl.dO 


; apply mask leaving level 




neg.l 


dO 


; ievel-«level 


tpos 


bra.s 


econt 


; goto cont 


and. 1 


dl.dO 


; apply mask leaving level 


©cone 


lsl.1 


ietep.dO 


; level<<sstep 


• 


move. w 


dO.iaddr 


; *addr -result 




en dm 








macro 






• 


XINT 


obits. iaddr .istep. iptr .idata. ibno 


• Hardware compatafcle version: sign aag(lab->mabj 




buf.rinc 


4 ptr, -data. ibno 


* 




move. 1 


idata.dO 


; resultadata 




sub.b 


•bits. ibno 


s dl--bita-l 




subq.b 


tl. tbno 


; dl-»l 




Xar.l 


ibno.dO 


; ternp>>sbno 




clr.l 


dl 


; resultsO 




swap 


tbno 


; use free word 




move. v 


ibits. ibno 


; bno=bnc.bits 


*shft 


subq. v 


rfl.tbne 


; countsbits-2 


lsr.l 


• l.dO 


; shift mab from remp 




roxl.l 


• l.dl 


: into lsb of result 




dbf 


ibno, «shf t 


; for entire magnitude 




swap 


Lbno 


; restore bno 




btst 


#0.d0 


; sign test 




beq. s 


9 pos 


; if positive -> pos 




neg. 1 


dl 


; results -result 


(?pos 


lsl.l 


l seep. dl 


: result<<»step 


• 


move. w 


dl.iaddr 


; »addrsresult 




endin 






• 

* Block data read/write: 
• 




VOID, STILL. SBtD, LPF STILL 

• 





macro 
VOID 

clr.w 



4x_blk. 4y_blk 
(a2) 
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addq.l =■ 
cir .w 
adda.w 
clr .w 
adcq. 1 
clr .v 

endn 

macrc 
STILL 

XVALO 

addq.l 

XVALO 

adda . w 

XVALO 

addq.l 

XVALO 

macro 
S7ILLSEHD 

XVAL1 

addq.l 

XVAL1 

adda.w 

XVAL1 

addq.l 

XVAH 

endm 

macro 
SEND 

XDELTA 
addq. 1 
XDELTA 

adda.w 
XDELTA 
addq.l 
XDELTA 

endm 
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4x_blk.a2 ; caddr*=x_bik 
(«2) 

4y.bik.a2 ; caddr*«y_blk 
ia2l 

4x_blk.a2 - ; caddr*=x_blk 
(a2) 



4x_blk. 4y_blk. 4s top 

(a2) , 4step.a0,d6.d7,d0 
4x_blk.a2 

(a2) ,4step.a0.d6.d?,d0 
4y_blk.a2 

\&2) , A step. a0,d6,d7.d0 
ixj3lk.*2 

Ia2) .4atep.a0.d6.d7,d0 



&x_blk. 4y_blk. fcstep 

(a2) ,4 step, aO. d6.d7,d0 
4x_blk. a2 

(a2) , 43tep.aO,d6,d7.dO 
8y_*>lk.a2 

U2) ,4step,a0.d6.d7,d0 
4x_blk.a2 

U2) .4atep,aO,d6,d7,dO 



4x_blk, 4y - blk. tstcp 

<a2) ,4scep.a0.d6,d7.d0 
4x_blk.a2 

< a2 ) , 48 tep . aO . d6 , d7 , dO 
4y_blk,a2 

<a2) , 4step,a0.d6.d7,d0 
4x_blk.a2 

(a2) .4step,aO.J6,d7,dO 



caddr*»x_blk 
caddr*sy_blk 
caddr**x_blk 



caddr**x_blk 
caojdr«cy_blk 
caddr*=x_blk 



caddr*ex.blk 
caddr*cyjblk 
caddr**x_blk 



macro 

LPFSTILL 4x_blk, 4y_blk, 4stcp. kbits 

XDJT 4bits. (a2) ,4atep.a0.d6.d7 

addq.l 4x_blk. a2 

XIKT 4bits, (a2) ,4atep,a0.d6.d7 

adda.w 4y.blk.a3 

XXNT 4bit«, U2) ,4step.a0.d6.d7 

addq.l 4x_Mk. a2 

XZMT 4bita. <a2) . 4atep, a0,d6. d7 



Readlnt (at baddr) 
caddr*sx_blk 
Raadint 
caddr*«y_blk 
Raadint 
caddr*ex_blk 
: Readlnt 
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Data sJuppinfl: 

SXIP4 , S7ILISK:?. SS.SKIP. SENDSXIf 



SKIP4 FUNC 



EXPORT 



buf.nnc 
skipkutt 
sxiphutt 
skiphutt 

SX2PHUFF 
rts 



END FUNC 



STILLSXIP 



FUNC 



a0.d6.d7 
a0.d6. d7.dO 
a0.46.d7,d0 
aO,d6.d7,dO 
a0.d6.d7.d0 



EXPORT 



9skl 
©axt 



buf.rinc 
buf_gec 
beq.s 
bsr 

buf_rinc 
buf_gec 
beq.s 
bsr 

buf_rinc 
buf_get 
beq.s 
bsr 

buf.rinc 

buf_gee 

beq.s 

bsr 

res 



a0.d6,d7 
d6.d7 
9skl 
SKIP4 
a0.d6. 
d6.d7 
9sU 
SXIP4 
a0,d6. 
d6.d7 
9sk3 
SXIP4 
a0.d6,d7 
d6,d7 
9nxc 
SXIP4 



,d7 



.d7 



ENDFUNC 



SS.SKIP FUNC 



EXPORT 



esxi 



9sk2 



9sk3 



fill buffer 



; BUF.INC 

; BUF.GET 

; if 0 the STOP 

; BUF.TNC 

; BUF.GET 

; if 0 Che STOP 

: BUF.INC 

; BUF.CCT 

; if 0 che STOP 

; BU7_INC 

; BUT_CET 

; if 0 the STOP 



buf_rinc 


a0.d6.d7 




BUF_IWC 




but .gee 


d6,d7 




BUT.GET 




beq.s 


9 ski 




if 0 Chen 


STOP 


but.gec 


d6.d7 




BUT_GET 




bne.s 


9skl 




if 1 then 


VOID 


bsr 


SXIP4 








buf.rinc 


a0,d6,d7 




BUT_INC 




buf.get 


d6.d7 


i 


BUF_CE? 




beq.s 


9sk2 




it 0 chen 


STOP 


buf.get 


d6.d7 




BUF.GET 




bne.s 


9ek2 




it 1 chen 


VOID 


bsr 


SKIP4 








buf.rinc 


a0.d6.d7 




BOF.INC 




buf.get 


d6.d7 




BUDGET 




beq.s 


9skJ 


! 


if 0 chen 


STOP 


buf_gec 


d6.d7 




BUF.GET 




bne.s 


9sk3 


• 


if 1 chen 


VOID 


bar 


5KZP4 








buf_rinc 


aC.d6.d7 


! 


but_inc 




buf_gec 


d6.d7 


i 


BUF_CET 
if 0 chen 




beq.s 


9nxt 


• 


STOP 


buf.get 


d6.d7 


* 


BUF.GET 
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cne . s 


flnxt 




bar 


SKIP4 




res 






DJDFUNC 




SDJDSK 
• 


I? TUNC 


EXPORT 




buf_rinc 


a0.d6.d7 




buf_gec 


d€.d7 




beq. s 


*Skl 




bu£_gec 


d6.d7 




beq. s 


9sk0 






□ Q # a / 




beq. 3 


eakl 


9sk0 


osr 






buf.rinc 




Gskl 


budget 


d6.d7 




beq. s 


fiak3 




buffet 


d6.d7 




beq. a 


9ak2 




buf_get 


<J6,d7 




beq. a 




0sk2 


bar 


SXIP4 








9sk3 


bu £ _ge 1 


d6 « d7 




beq . s 


OakS 




buf — get 


d£ d7 




beq.e 


«sk4 




buffet 


d6,d7 








9ak4 


bar 


SKIP* 






afl /4C H*7 


QskS 


buf_gec 


d6.d7 




beq.s 


Gnxc 




buf.gec 


d6.d7 




beq. a 


*ak6 




buf_get 


d6.d7 




beq. a 


Onxc 


*sk6 


bar 


SKIP4 


• 


its 






EOTFUNC 





; if 1 cher* VOIC 



BUT. INC 

BUF_GET 

if 0 Che STOP 

BtfF_GET 

if 0 then ST ills did 
BUT_GET 

if 0 chen VOID 



BUT_INC 

buf_cet 

if 0 the STOP 

Bur.Grr 

if 0 then STILLSEND 
BOP.CET 

if 0 then VOID 



; B OF. INC 

; BUF_CET 

; if 0 the STOP 

; BUF.Crr 

; if 0 then STILLSEND 

; BUF_GTr 

; if 0 then VOID 



BUr_INC 

buf_cet 

if 0 then STOP 
BUF.GET 

if 0 then STILLS EOT 
BUT. GET 

if 0 then VOID 



Octave Proceeding: 

DCSTILLO, DOSEWD0. DOSTILL1. 
DOVOID1. DOSTILLSOTO1. DOSEND1 



DOSTILL0 FUNC . EXPORT 
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budget 
bne. s 
res 

move . 1 

STILL 

XVALO 

addq.l 

XVALO 

add* . w 

XVALO 

addq. 1 

XVALO 

bsr 
rts 



a0.d6.d7 
d6.d7 



al.a2 
M.d5.d3 

'a2) .d3.a0.d6.d7.dO 
M.a2 

<aJ) .d3. a0.d6,d7.d0 
d3.a2 

(a-2) ,cU.aO. d6,d7.d0 
"4,a2 

<a2).d3.a0,d6.d7.d0 



STILLSKIP 



ENDFUNC 

DCSENDO TUNC 

buf.rinc 
bur.get 
bne.s 
res 



EXPORT 



3cont 



move . 1 
buf_get 
b«g. w 
buffer 
beq.w 

SEND 

XDELTA 
addq. I 
XDELTA 
adda.w 
XDELTA 
addq. 1 
XDELTA 

bar 
rts 



a0.d6.d7 

d6.d7 

*cont 



al.a2 
d6.d7 

#93 

d6.d7 
0vd 

M.d5.d3 

<a2) .d3.a0.d6.d7, dO 
M.a2 

<a2) .d3 .a0,d6,d7.d0 
d$.«2 

(a2) ,d3 ,a0.d6.d7,d0 
•4 # a2 

ta2) ,d3.a0.d6.d7,d0 



SENDSKIP 



033 



; STILLSEND »4.d5,d3 



9vd 



XVAI.1 

addq. 1 

XVAJLl 

adda . v 

XVAL1 

addq.l 

XVAL1 

bsr 
rt» 

.VOID 



<a2).d3,a0.d6,d7,d0 
M.a2 

U2).d3.a0,d6.d7,d0 
dS.«2 

U2).d3,a0,d6,d7.d0 
• 4.a2 

(a2).d3.aO,d6.d7.d0 
SS.SK2P 



Bur.crr 

if l che sti: 



caddr =baddx 



caddr* sx.blk 
caddr* «y_blk 
caddr ♦sx.blk 



but.iwc 

BUF_CET 

if I then continue 



caddr xbaddx 
BUT.CET 

if 0 then STILLSEND 
BOF.CET 

if 0 then VOID 



caddr* cx^blk 
caddr ♦*y_blk 
caddr*cx.blk 



caddx**x_blk 
caddr* »y_blk 
caddr*=x_blk 
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6 next 



cXr . w _ 




addq.l 


M. a2 


clr.v 


U2) 


9UUA ■ W 


. ai 


clr . v 


(d2) 


addq.l 


•4.a2 


clr . v 


(a2) 


res 








macro 




DOSTILU 


iaddr 


buf_cec 


d6.d7 


beq. w 


6 next 


move. 1 


al,a2 


add.l 


4addx,«2 


STILL 


•4.dS.d4 


bsr 


ST2U.SKIF 


buf_rinc 


aO, d6,d7 



caddr*?x_blk 
caddi>=y_Dlk 
caddr*rx blk 



if 0 che STOP 

caddrshaddr 
caddr+saddrs ( 1] 



; BUT. INC 



macro 
DOVOIOl 

move. 1 

add.l 

VOID 



taddr 

ai.*2 

4addr.a2 

•4,d5 



caddrrbaddx 
cadir+ = addrs 1 1 J 



macro 

DOSTIU-SEND1 



eaa 
©next 



aaddr 



buf_gec 
beq. w 
move. 1 
add.l 
but jet 
beq. a 

VOID 
bra 

ST ILLS END 
bar 

buf_rinc 



en£n 

DOSTILL2 FUNC 

buf_rinc 
buffet 
bne.s 
rca 



d6.d7 

•next 

al.&2 

4addr,a2 

d6.d7 

989 

M.d5 
tinext 

M,d5,d4 

SS.SJUP 

a0.d6.d7 



EXPORT 

aC,d6,d7 

d6,d7 

©cant 



BOF.GET 

it 0 the STOP 

caddrsbaddr 

caddr+saddrsfl) 

BOF.GET 

if 0 then STILLS END 



; BUF.IKC 



; BUF_INC 
; BOF.CET 
; it 1 the COOT 



9cont move.l 



al.a2 



; caddr.baddr 
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8vd 

9ss 

9rinc 
*next 



add.l ~ 


U3) .a2 




STILL 


. as . gj 




swap 


d5 




exg 


d4.a5 




cuf.r ir.c 


aO. d6 . d7 




dc still; 


« ; a3 ) 






8iaJ) 






12U3) 




DOSTILLI 


16U3) 




Swap 


d5 




exg 


d4.a5 




res 






macro 






DOSEND1 


&addr 




buf_ge: 


dfi.d? 




b€Q. W 


9 next 




move . 1 


ai.a2 




add. 1 


&addr. a2 




buf_gec 


d6.d7 




beg. w 


9ss 




buf_gee 


d6.d7 


• 


beq.w 


8vd 





bsr 
bra 

VOID 
bra 

STILLSEND 
bsr 

buf.rinc 



*4,d3,d4 
sqjdskip 
9 rine 

M.d3 
flnexc 

•4.<S3.d4 

SS_SKIP 

a0.d6.o7 



: caddr»caddr3(0| 



BOT.IKC 



BuT_CET 

if 0 the STOP 

caddx.baddx 

caddr**addxs(ij 

BUF.crr 

if C chen STIllsend 
BUF.3CT 

if 0 then void 



BOT.IKC 





endm 






2csnrz2 func 


EXPORT 




Snxt 


bu ferine 
buf.gec 
bne. s 
res 


a0.d6.d7 
d6,d7 
9 cone 


; but.inc 

; BOT_CET 

; if 1 the CONT 


Scone move.l 
add.l 
buf.oet 
beq.w 
buf_get 
beq.w 

••• SQJD ••• 


al.a2 
(a3).a2 
d6.d7 
ess 

d6.d7 
Ovd 


; caddr»baddr 

; caddr*«eddra JO] 

; Bur_crr 

; it 0 then STILLSEND 

: BDT.CET 

; it 0 then void 




SEND 


•fi.dl.d3 






buf_rinc 
D0SOJD1 


a0,d6,d7 

4U3) 

8(a3) 


; BUF_INC 
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?35 



DOSDJD1 
DOSDJD1 
res 

S7ILLS2ND ••• 
STILLS STO 



3. :2(a3) 

I6ia3i 



•8.dl.d3 



buf.rinc aO.dfi.d" 
DOSTILLSEND1 4(a3) 
DOST ILLS END 1 8(a3) 
DOSTILLSENOl 12(a3> 
DOSTILLSDJD1 16(a3) 
rts 



VOID 



3vd 



VOID 


• 8, dl 


DOVOID1 


4(a3) 


DOVOID1 


8<a3) 


DOVOID1 


12(a3) 


DOVOID1 


16(a3) 


rta 




ENDFUHC 




macro 




UVSTILLO 





Low_Peaa 

mova. 1 
LFF STILL 

Sob-band gh 

addq.l 
bar 

Sub-band hg 

subq.l 

add.l 

bar 

Sub- band gg 

addq.l 
bar 
sub.l 
addq.l 

andm 



al.a2 

M.d5.d2.d« 



*2,al 
DOSTILLO 



«2.al 

a4.al 
DOSTILLO 



• 2,al 
DOSTILLO 
a4,al 
»6.al 



.BUT_INC 



t caddr=baddr 



; baddr*»2 (gh band) 



; baddr— 2 (hh band) 

; caddr*«r row <hg band) 



baddr*s2 (gg band) 

caddr-sl row (gh band) 
(2+) addr (0]*«x_inc 



macro 
UVSEKDO 



Lov_paaa 



buf.riac 

buf_gat 

beq.w 



a0.d6.d7 

d6,d7 

©subs 



BUT.IIIC 

Bur.crr 

if 0 then proceaa aubbanda 
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rnove.l 9 
SEND 

9 

Sub- band gh 

dsubs dddq.I 
bsr 

Sub-band r.g 

sxibq.l 
add. 1 
bsr 

* 

Sub-band gg 

addq.l 
bsr 
sub.l 
a*idq.l 

en An 



al.a2 
•4.dS.d2 



• 2.al 
OOSDTOO 



•2.al 
a4.al 
DOSENDO 



«2.al 

DOSENDO 

a4.al 

•6.31 



cadcrsbaddr 



; baddfsi (gh oanc) 



fcaddr-=2 <hh band) 
caddr*=l row (hg band) 



baddr*c2 (gg band) 

caddr-el row (gh band) 
(2*) addr(OJ*rx_inc 



Decoder functions: 
Klics2DlScill. Klics2DlSend 



K:ics2DlStill FUMC 
Kl ics2D!St i 1 1 ( shore 



EXPORT 



•dst. long 3ize_x. long sije_y. long lpfbits, short 



•ncrms 



PS 


RECORD 


8 


dst 


DS.L 


1 


site_x 


DS.L 


1 


size_y 


DS.L 


1 


lpfbits DS.L 


1 


norms 


DS.L 


1 


p:r 


DS.L 


1 


dara 


DS.L 


1 


bno 


DS.L 






ENDR 




IS 


RECORD 


0. 


x_lim 


DS.L 


1 


x_lmc 


DS.L 


1 


y_incO 


DS.L 


1 


y.inci 


DS.L 


X 


y.lira 


DS.L 


1 


LSize 


EOO 


• 




END* 





DECS 



x counter termination row_start« 

x termination increment 1 row 

y counter increment 4 rows 

y counter increment 7 rows 

y counter termination area 



dO/dl - spare 
d2 - step 0 (HH) 
d3 - step 0 
d< - lpfbits 
d5 - y_blk 

d6 - data (bit stream) 
d7 - bno (bit pointer) 
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lO 


- Ptr 


.'bit buffer) 


il 


- baddr 


f block address) 


i2 


- caddr 


icoeff address) 


i3 


- x_lim 




14 


• x_linc 




i5 


- y_incO 





1 ink 
novem. i 

Load Bit Buffer 

move. 1 
move. 1 
move. 1 
move. 1 
move. 1 
move . 1 



a6, tLS. LSire 
d4-d*7/a3-a5. - (a") 



PS.data<a6) ,a0 

(aO) ,d6 

PS.bno(a6),a0 

Ia0).d7 

PS. per (a6) ,aO 

<a0) .aO 



locals 

score regiscers 



a0=4data 

dacaa'aO 

aOs&mask 

maak»*a0 

a0s4per 

aOsptr 



Sec Up Block Counters 



ex 



eiaet 



move.l 


PS.dst(a6) .al 


move. 1 


PS.size_x(a6) .dO 


add. 1 


dO. dO 


roove.l 


dO.LS.x_linc<a6) 


move.! 


P3. aize_y (a6) ,dl 


mule .v 


dO.dl 


aoo. i 


al . dl 


move. 1 


dl.LS.y_lin<a6> 


move. 1 


d0.d2 


add.l 


dO.dO 


move. 1 


dO.dS 


subq.l 


M.d3 


add.l 


dO.dO 


move.l 


dO.LS.y_incO(a6) 


add.l 


dO.dO 


sub.l 


d2.d0 


move.l 


d0.LS.y_incl(a6> 


move. 1 


PS. norms (a6) . a2 


move. 1 


<a2),d2 


move. 1 


4(a2).d3 


move. 1 


PS. lpfbits (a6) ,d4 


move. 1 


LS.x_linc<a6> . a4 


move. 1 


LS.y_inc0(a6).a3 


move. 1 


a4.a3 


add.l 


al.a3 


17VSTXLL0 




OVSTILLO 




add.l 


aS.al 


CElp. 1 


LS.y_lim<a6) .al 


bge.w 


ilast 


sub.l 


•16. al 


UVSTILLO 




UVSTXLLO 




sub.l 


a5,al 


cnp.l 


aJ.al 


blt.v 


fx 


add.l 


LS.y_inel(a6),al 


enp . 1 


LS.y_lim<a6).al 


blew 


9y 



; air image 

; dOssize.x 

; in aborts 

; x_linc»l row 

; dlasise_y 

; dl*»d0 Urea) 

; dl*» image 

; y_lim*dl 

; d2sd0 (1 row) 

7 d0*a2 (2 rows) 

; y_blk»d0 

; y_blk-«x_blk 

t 00**2 (4 rows) 

; y_incO«dO 

• d0*«2 <8 rows) 

dO-«d2 n rows) 

y_incl«d0 

GetNorm pointer* 
read normal 
read normal 
read lpfbits 
read x.l.inc 
read y.incO 

x_lim«x_linc 
x_linw* baddr 
process UV block 0,0 
process UV block 1,0 
(2? addr ( 0 J ♦ sy_inc 
(2*) addr (0) -limit? 
if half height 
point«r=blk<0. 1) 
process UV block 0.1 
process UV block 1.1 
(2) addr(03—y_inc 

12*) addr (0) -limit? 
(4) if less then loopX 
(2<>) addx(0)*«y_inc 
(2*) addr 10) -limit? 
(4) if less then loopy 



T 
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Save Bit Buffer 



move . 1 


FS.data<a6) ,a2 


; spare*ldata 


rove . 1 


d6. t a2 ) 


: update data 


move . i 


PS.bno(a6),a2 


; spare-tbno 


move . i 


d7. <a2) 


: update bno 


move . 1 


?S.ptrla6).a2 


; spare>4ptr 


move . 1 


aO. ia2) 


; update ptr 


move*m. 1 


(a7)*.d4-d7/a3-a5 


; restore registers 


unlk 


a6 


; remove locals 


res 




; return 


ENDFUNC 







Klics2DlSend ?UNC EXPORT 

Klics2DlSend< short •dst. long si2e_x. long siie^y, short •norms, unsigned long 



PS 


RECORD 


8 


dst 


DS.L 


1 


size.x 


DS.L 


1 


si2e_y 


DS.L 


1 


norms 


DS.L 


1 


per 


DS.L 




data 


DS.L 


I 


bno 


DS.L 


1 


■ 


ENDR 




LS 


RECORD 


O.DtCR 


x_lim 


DS.L 


1 


x.linc 


DS.L 


1 


y_inc0 


DS.L 


1 


y_incl 


DS.L 


1 


y_li» 


DS.L 


1 


LSise 


EOT 


• 




ENDR 





x counter termination row_ start* 

x termir^tion incrtMOC 1 row 

y counter increment 4 rows 

y counter increment 7 rows 

y counter termination area 



dO/dl 



spare 



d2 




step 0 


(HH) 


dJ 




seep 0 




d4 




y_incO 




d5 




v.blk 




d6 




daca 


(bit stream) 


d7 




bno 


(bit pointer) 


aO 






(bit buffer) 


al 




beddr 


(block address) 


a2 




caddr 


(coeff address) 


a3 




x_lim 




a< 




x.linc 




a5 




y_lim 





link 
mo vest. 1 

Load Bit Buffer 

i.l 

.1 

move . 1 
move. 1 



a6,«LS.LSize 
d«-d7/a3-a5.- 



(a7) 



PS. daca (a6) , aO 
(a0).d6 
PS.bno<a6),aO 
(aO) .d7 



locals 

score registers 



a0»tdata 
data»*a0 
aOsamask 
mask»*e0 
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9y 
ex 



move . 1 
mcve. 1 



PS. ptr ( a6) , aO 
(aO).aO 



Set Up Blcck Counters 

move.l PS.dst <afr) ,al 

move.l PS.size.xra6) .dO 

add.i dO,dO 

move. 1 dO. LS.x_:inc(a6) 

move. I PS. size^y (a6) .di 

mula.w dO.dl 

add.l al,dl 

move.l dl.LS.y_lim(a6l 

move.l d0.d2 

add.l dO.dO 

move.l d0.d5 

subq.l M.d5 

add.l dO.dO 

nove.l dO.LS.y_incO(a6) 

add.l dO.dO 

sub.l d2,d0 

move.l dO.LS.y_incl(a6) 



©last 



move.l 


PS. norma (a6) ,a2 


move . 1 


(&2),d2 


move . 1 


4 (a2) ,d3 


move .1 


LS.Xwlinc{a6) ,a4 


move.l 


LS.y_incO(a6),d4 


move.l 


LS.y_liaia6J.a5 


move. 1 


a4.a3 


add.l 


al.a3 


UVSENDO 




UVSENDO 




add.l 


d4.al 


crop • 1 


aS.al 


bge.w 


•last 


sub. 1 


•16. al 


UVSENDO 




UVSZHVO 




sub.l 


d4.al 


cmp . 1 


a3.al 


blew 


ex 


add.l 


LS.y_incl(a6).al 


cmp . 1 


aS.al 


blt.w 





aC=&ptr 
aOapcr 



; ale image 

; dO=size_x 

: in shorts 

; x.linc=l row 

; dl«sire_y 

r dl**dO (area) 

; * dl*= image 

; y_lim*dl 

; d^.dO (1 row) 

; d0*»2 (2 rows) 

; copy to d3 

; subtract xjblk 

; d0»=2 (4 rows) 

; y_incOsdO 

; d0 # =2 (8 rows) 

; d0-=d2 (7 rows) 

; y_inci»dO 

; CecNcrm pointer 
; reed normal 
• ; read normal 
; read x_linc 
; read y_incO 
; read y.lim 

; x_limax_linc 

; x_lijrw»baddr 

; process CV block 0.0 

; process uv block 1.0 

; (2) addr (0 j*«y_inc 

; (2) eddrfO) -limit? 

; if half heicht 

; pointur=blk(0.1> 

; process UV block. J). 1 

; process UV block 1.1 

; (2) addr iO]*«y_inc 

; (2) addrfOJ-linit? 

(4) if loss then loopX 
: (2*) addr (0)*ey-inc 
; (2) addrlO]- limit? 
; 14) if less then loopy 



Save Bit Buffer 



move. 1 


PS.data<a6) ,a2 


move . 1 


d6. (a2) 


move. 1 


PS.bno(a6) ,a2 


move. 1 


d7, (a2) 


move.l 


PS.ptr(a6).a2 


move. 1 


aO. (*2) 


movem. 1 


<a7u,d4-d7/a3-a5 


unlX 


a6 


rts 




ENDPUNC 





; spare»«data 
; update data 
; spare >«bno 
; update bno 
; spare«4ptr 
t upoate ptr 

; restore registers 
; remove locals 
; return 
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:<l;csjD2St ill m rjHC expcrt 

• K:xc.s302Stilllshcrt -dsc. ;cr. 5 sue.x. lcr.g si:ej. i =ns Ipffcies. short -norms 



FS 


RECORD 


s 


CSC 


DS . L 


4 


S 1 Z 6 _ .X 


Jj - w 


1 


S i ze y 




1 


lp tci t s 


DS ■ L 


\ 
. 


no i tv. $ 




1 
I 


per 


DS.L 


1 


data 


DS.L 


1 


fcne 


DS.L 


1 


sub.cab 


DS.L 


1 


• 


ENDR 




IS 


RECORD 


O.DECR 


y.blkO 


DS.L 


1 


y.blkl 


DS.L 


1 


x_inc 


DS.L 


1 


x.lim 


DS.L 


1 


x.iinc 


DS.L 


i 




DS.L 


1 


y_lim 


DS.L 


1 


LSize 


EOU 


• 




ENDR 





dO/dl - spar* 



62 


- seep 


2HK 


d3 


- step 


* 


d4 


- seep 0/lpfbits 


dS 


- y.blkO . y.blkl 


d6 


- daca 


(bit stream) 


d7 


- bno 


(bit pointer) 


aO 


- per 


(bic buffer) 


al 


- baddr 


(block address) 


a2 


- caddr 


.(coeff address) 


a3 


- addrs 


(era* addresses) 


a< 


- x_lim 


(x counter termination) 


a5 


• lpfbic3/3cep 0 



link 
movem. 1 

Load Bit Buffer 

move. 1 
move. 1 
move. 1 
move. 1 
move. 1 
move. 1 



aCtLS.LSise 
d4-d7/a3-a5.- 



Ia7) 



PS.data<a6).aG 

(aO) ,d6 

PS. bno (a6) , aO 

(aO) ,d7 

PS. per <a6) .aO 

(aO) ,a0 



Sec Up Block Counters 

move.l PS.dsc(a6).al 

move.l ps. sxse_x(a6) . dO 

move.l •16,LS.x_inc<*6) 

add.l dO.dO 

move.l dO.LS.x_lincta6) 

move.l PS.sise_y<a6),dl 

muls.w dO.dl 



y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 8 

x counter increment 16 

x counter termination row.start* 

x termination increment 1 row 

*/ counter increment 7 rows 

y counter termination area 



locals 

store registers 



aOsidata 

daca«*aO 

aOsamask 

maaks'aO 

aO«tptr 

aO«ptr 



al=image 
dO«size_x 
eave x.inc 
in shorts 
x. lineal row 
dl»ai2e_y 
dl*»dO (area) 



supQTmnr cmppt /Rin p m 
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add.l 
aove. 1 
move. 1 
add.l 
move. 1 
subq.l 
move. 1 
add. 1 
add. 1 
move . 1 
subq. 1 
move. i 
add.l 
move . 1 

move.l 
move.l 
move. J 
move.l 
move.l 

move.l 
move .v 
move.l 



add.l 

• Low. Pa a a 

9x move . 1 

LPFST1LL 

• Sub-band gh 

bar 
add.l 

• Sub-band hg 

bsr 
add.l 

Sub-band gg 

bsr 
sub. 1 

add.l 
cmp. 1 
bit.* 
add.l 
cmp. 1 
blt.v 

Save Bit Buffer 

»end move.l 
move.l 
move.l 
i.l 
i.l 
move.l 



al.dl 

dl.LS.y_lim(a6) 

d0.d2 

dO.dG 

d0.d5 

M.d5 

d5.LS.y_blk0ia6> 

d0.d2 

dO.dO 

d0.d4 

•8.d4 

d4. LS.y_blkl(a6) 

dO. LS.y_inc<a6> 

PS.norma(a6),a2 
(a2).d2 
4 i&2) ,62 
8(a2) .a5 

PS. Ipxbics<a6).d4 
65 

LS.y_bUl(a6>,dO 
dO.dS 

PS.aub_tab(a6) ,a3 

LS.x_linc<a6) ,a4 
al,a4 



•l.aJ 

•8,d5.d2,d4 



DOSTILL2 
#20. a3 



DOSTILU 
•20. a3 



COSTILU 
#40. aJ 

#16. al 
a4.al 

ex 

LS.y_inc(a«),al 
t-S.y_lim<a6).al 

»y 



PS.data(a«) ,a2 
d6, fa2) 
PS.bno(a6),e2 
d7 r <e2) 
PS.ptna6).a2 
aO, <e2> 



; dl*=image 

; y.limsdl 

; d2sd0 (1 row) 

: d0's2 (2 rows) 

; copy co d5 

; y.blk: subtract x.blk 

: save y.blkO 

: 62 ♦ =d0 (3 rows) 

; d0*«2 (4 rows) 

; copy co d5 

; y.blk: subtract x.blk 

; save y_blkl 

; d0*»d2 (7 rows) 

* y.incadO 

GetNorm pointer 
read normal 
read normal 1 
read normal 0 
read lpfbits 
y.blksOOXX 
read y_blkl . 
d5.y^blk0/l 
a3saddra 

x_lim»x_linc 
x_lim*.baddr 



; caddrsbaddr 



i (2) addr f0)*»x.inc 

; (2) addr CO] -limit? 

; (4) if leaa then loopX 

; 12*) addr(0}**y inc 

; <2*) addrlOJ-limit? 

; (4) if leaa then loopY 



; spaxe-Adata 
; update data 
; spare*4bno 
; update bno 
; apaxe«aptr 
; uodate ptr 
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Page 16 



moven. 1 

unik 

rts 

ENDFUNC 



(a? W,d4-d7/a3-a: 
<s6 



restore registers 
remove iccals 
return 



KUcsJC2Send FCNC EXPORT 

Klics3D2Send( short •dst . long sixe_x. 



long size_y. short 'norm*, unsigned long 



PS 


RECORD 


8 




dst 


DS.L 


1 




size_x 


DS.L 


1 




s ire_y 


DS. L 


1 




norms 


DS.L 


1 




Ptr 


DS.L 


1 




data 


DS.L 


1 




bno 


DS.L 


1 




sub.tab 


DS.L 


1 




• 


ENDR 






LS 


RECORD 


0,DECR 




y.t)lX0 


DS.L 


1 




y_biki 


DS.L 


1 




x_inc 


DS.L 


1 




x_lim 


DS.L 


1 


# 


x_linc 


DS.L 


1 




y_inc 


DS.L 


1 




y-lim 


DS.L 


1 


* 


LSize 


EOO 


• 






ENDR 







y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 8 

x counter increment 16 

x counter termination rov_stert« 

x termination increment 1 row 

y counter increment 7 rows 

y counter termination area 



dO 


- spare 






dl 


- y.blkl 






d2 


- seep 2HH 




d3 


- seep 1 






d4 


- step 0 






d5 


- y_blkO 






d6 


- data 


(bit stream) 




d7 


- bno 


(bit pointer) 




aO 


- ptx 


(bit buffer) 




ai 


- baddr 


(block address) 




&2 


- caddr 


icoeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x_lim 


(x counter termination) 






link 


a6.*LS. LSize 


; locals 




movenj. 1 


d4-d7/a3-a5,-(a7) 


; store registers 


Load Bit Buffer 






move. 1 


PS. data (a6) ,a0 


; a0»4data 




move. 1 


(a0),d6 


; dacav'aO 




move.l 


PS.bno(a6) ,a0 


; aOsfc/nask 




move.l 


<a0),d7 


; mask»*aO 




move.l 


PS.ptr (a6) ,a0 


; a0*4ptr 




move.l 


(aOKaO 


; aO*pcr 


Set Up Block Counters 






move.l 


PS.dst<e6).el 


; al 9 image 
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move. 1 


PS. si2e_x (ao ) . dO 




; dOsaize_x 


move. 1 


•16. LS.x_inc <a€> 




save x_ inc 


add.l 


dO.dO 




in shcrts 


move . l 


dO. LS. x_l inc la6 ) 




x_ line si rov 


move. 1 


PS . 6iae_y '. a 6 / . dl 






mula . w 


dO.dl 




• dl*»dO (area) 


add. 1 


al . dl 






move . 1 


dl,LS.y_lim«a6) 




; y.limrdl 


move . 1 


d0,d2 




; d2=d0 (1 row) 


add.l 


dO.dO 




; d0*«2 (2 rows) 


move. 1 


dO.dS 




• coov co d5 


SUbQ. 1 


#4 , <25 




• v hlk* stihr TMtrr v hlk 


move . 1 






• *vft v hi kfl 


add. 1 


dO. d2 




• d2*adft (3 rows) 


add. 1 


dO.'dO 




d0«r2 (4 rovi) 


move . 1 


d0,d4 




copy co d3 


subq.l 


• 8 d4 




y — oik. suDcracc x.oix 


move . 1 


d4!LS.y_blkl<a6) 




save y_blkl 


dQQ. X 


d2.d0 




d0»rd2 (7 rows) 


move.l 


dO. LS.y_inc<a6) 




y_incsdO 


move . 1 


PS. norms (a6) ,a2 




Get Mora pointer 


move.l 


<a2).d2 




read normal 


move.l. 


4(a2Kd3 




read normal 1 


move.l 


8<a2).d4 




read normal 0 


move.l 


LS.y_blkl(a6> .dl 




read y.blkl 


move. 1 


PS. aub_tab(a6) .a3 




a3»addrs 


move.l 


LS.x_lincla6),a4 




x_lire»x_linc 


add. 1 


al. a4 


; 


*_lim+-baddr 


_Paae 








buf _rinc 


a0.d«.d7 


i 


BOF.INC 


buf je: 


d6.d? 


4 


BOF.CET 


beq.v 


6 tubs 


i 


if 0 then procesa aubbanda 


move. 1 


al.a2 


* 


caddr-baddr 


SOTO 


#8,dl.d2 







Sub- band gh 



9 subs 



bar 
add.l 



Sub -band hg 

bsr 
add.l 

Sub-band gg 

bar 
aub.l 

add.l 
osp.l 
bit. vi 
add.l 
crnp . 1 
blt.w 



00SEK02 
#20. a3 



DOSOID2 
#20. a3 



DOSEND2 
#40. 43 

•16. al 

a4,al 

ex 

LS.y_inc:a6).al 
LS.y_lim<a6),al 

•y 



(2) addr(0]+«x_inc 
(2) addrf 01 -limit? 
(4) if leas then loopX 
(2+) addr(0)*«v_inc 
(2*) addrlOJ -limit? 
(4) if leas then loopY 



Save Bit Buffer 
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rgove ♦ 1 


PS.data i a 6 1 ,&2 




: spare»idata 


move . 1 


c6. (a2J 




: update data 


move . 1 


P£.bno(a€) . a2 




: spare=4tno 


move . i 


C7. (a2) 




: updace bno 


move , i 


fa . pc 1 1 oo ) . a* 




spare»fcpcr 


move . 1 


aO, (a2) 




; updace per 


rr.ovem. 1 


<a7)*.d4-d7/a2- 




; restore registers 








; remove locals 


rts 






; return 


ENOFUNC 








END 
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C Copyright 1993 XLICS Limited 
All rights reserved. 

wriccen by: Adrian Lewis 



• Importing raw Klics binary files 
Stand-alone version 

•/ 

•include 'Bits3 .h # 
•include 'Klics. h # 
^include 'KlicsHeader .h* 

typedef char Boolean; 

/• If bool true the negate value •/ 

•define negif (bool, value) { (bool) ?- (value) : (value) ) 

extern void HaarBackward ( ) ; 

extern void Daub4Bacitward( short •daca.int size(2),int oct srci * 

extern void TestTopBackwardf short •dace.int sizef2).inc oct src>; 

extern void Teat Backward (short -data.inc size(2),int oct src) ; 

Zi» klicsdchannel ( short *dst. long octs. long siz"e_x, long size_y, loo 

/• Use the bit level file macros (Bits2.h) •/ 
/■ buf.use; •/ 



/• Huffman decode a block */ 
^define Huf t DecLev ( lev. buf ) \ 

lev [0 ) =Huf f Decode (buf ); \ 

lev (1 ] sHuf f Decode (buf ); \ 

lev (2]. Huff Decode (buf ); \ 

lev (3 ] *Huf f Decode (buf ) ; 

/• Fixed length decode block of integers V 
•define 2ntDecLev( lev, lpf bits, buf) \ 

IcvfOlrlntDecodeMpfJbita.buf); \ 

lev(l)«intDecode(lpx_bits.buf ); \ 

lev (2 ) »lnt Decode <lpf_bits ,buf J ; \ 

lev (3 J slntDecode ( lpf_bits, buf J ; 

/• Reverse quantize difference block •/ 

•define RevOntDelta (new. old. lev, shift) \ 

new(0)rold(0)*(levfO)«shift)^(lev(0) !*0?negif (lev(01<0. ( l<<shif t > -1»1> :0>; \ 
neWl «old 1 J* ( lev f 1 )«shif t ) * ( lev(l) !.0?negif (lev(l)«0, (l«shif tl -1»1) : 0) ; \ 
new 2}=old(2)*(levl2]«shift)*<lev(2) !*0?negif ( lev[2 ) <0, (l<<shif t ) -l»l) : 0) : \ 
new(3)sold(3J*(lev[3)*<8hift)*(lev(3) !s0?negif (lev(3)<0, (l«shif t) -1»1) :0) ; 

/• Reverse quantize block •/ 

•define Revgnt (new, lev, shift) \ 

new(0)8(levroj«shift)*(lev[0) f»0?negif (levf0)<0, (l«shift ) -1»1) :0) ; \ 
new(l).(levm<cshift)*(levfl)i.O?negif-(levfl)<0, (l«shif C) -1»1) :0) ; \ 
new(2).(lev(2]«shift)*(lev(2)!«0?negif (lev(2)<0. (l«shifc) -1»1) :0); \ 
new(3)»(levf3]«ehift)*(levt3JJ«0?negif ;iev(3)<0. (l«ahif c) -1»1) : 0) ; 

tdefine RevOntLFF (new, lev, shift) \ 

new[0)» (Iev|0)«<shift)*< (l«shift )-l»l) ; \ 

new(l)«(lev(lJ«shift)«M(l«shift)-l»l) ; \ 

new(2)c(lev(2)«shiftU< ( !<<shif t ) -1»1) ; \ 
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new (3 J • Rev (3 i<<shift i • ( (i<<shiic. : 
/• Read a difference blcck anc updace nemory •/ 

■define DoX ter Delta <ad£r. cid. new. lev. dst . shift . mode, oc: . nmode . cuf ) \ 
Huf fDecLevdev.Duf ); \ 
P.evCntDelta(new,old. lev. shift ) \ 
PutData laddr. new, dst) ; \ 
mode ( cct ; sec: s=0?M_STOP: nmode; 

/• P.ead a block and update memory •/ 

•define Doxf er (addr. new. lev. dst. shift, mode, oct . nmode . buf ) \ 
Kuf fDecLev (lev. buf ) ; V 
RevOnt inev. lev. shirt) \ 
PutData i addr. new. dst ) ; \ 
mode ( oct J soct*sO?M_STOP: nmode; 

/• Function Name: Int Decode 

• Description: Read a integer from bit file 

• Arguments: bits - bits/ integer now signed 

• Returns: integer value 
•/ 

short IntDecode (short bits. Buf buf) 

I 

int i. lev.O, masks 1; 

Boolean sign; 

/• Hardware compatatble version •/ 
buf_rmc(buf ) ; 
sign«buf_get (but) ; 
forti»0;i«bics-l;i**) { 
buf_rinc (buf) ; 

if (buffet (buf)) lev !• mask; 
mask <<« I; 

> 

if (sign) leva -lev; 
return( lev) ; 



/• Function Name: HuffDecode 

• Description: Read a Huffman coded integer from bit file 

• Returns: integer value 

•/ 

short Huf f Decode (Buf buf) 



short lev»0. i; 
Boolean neg; 

/• Hardware compatatble version •/ 

buf _rmc(buf ) ; 

if ( buf. get (buf ) ) { 

buf_rinclbuf ); 

neg»buf .get (but ) ; 

do ( 

buf .rice (buf) ; 
lev** ; 

) while <lev<7 &t ! <bux_get (buf ) ) ) ; 
if (i (buf .get (buf))) ( 

for (levsO. i»0;i<7;i**j < 
lev««l; 
buf.rincfbuf ) ; 
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p it (buf_get (buf ) ) lev**; 
iev*«8; 

) 

if (neg) levs -lev; 

) 

return ( lev) ; 



/• Function Name: XlicsDChannel 

• Description: Decode a channel of image 

• Arguments:, dst - destination memory (and old for videos) 

octs. sire - octaves of decomposition and image dimensions 
normals - KVS weighted normals 
" Ipf-bits - no of bits for LPT integer l image coding only) 

void KlicaDecY( short *dst, int octs, int size(2J, KlicsFrameHeader -frmh, 
KlicsSeqHeader •seqh, Buf buf) 

{ 

int oct. mask. x. y. sub. step=2«octs, blk(4), mode(4), baae_mode» (frmh-> 
Blk addr. new, old. lev; 

tor(y=0;y<si2e{l);y*«stap) 

£ortx*0;x<si2e{0) ;x*»atep) 

for(eub&0;sub<4;3ub*"*) { 

mode [ oct »oct »- 1 ) «bese_mode ; 

if (subo«0) mode(oct«octa-l) la M.LPF; 

maak«2<<occ; . 

do { 

CetAddr (addr. x.y, sub, oct. size. mask) ; 
switch (mode | oct J ) ( 
case M_VOID: 

CetBata < addr, old. dst ) ; 
if (BlkZoro(old) ) mode { oct) =M_STOF; 
else { DoZero (addr, dst. mode, oct ) ; ) 
break; 
case M_SEND|M_STXLL: 
buf_rinc(buf > ; 
if (buf. get (buf ) ) ( 
buf_rinc(buf ) ; 
if fbuf_g«t (buf )) ( 

DoZere ( addr, dat. mode. oct ) ; 
) else ( 

DoXfer (addr, new, lev. dst. frmh->Quant ixer (octs -oct) . mode, oct ,H_S 

) else 

mode (OCt J»M_5TOF: 
break; 
case M_SEND: 

bu ferine (buf ) ; 
if (buf jet (buf ) ) ( 
buf_rinc(buf ) ; 
If (buf. get (buf )} ( 
buf_rinc(buf ); 
if (buf jet (buf )) ( 

GetDete(addr.old.dst ) ; 

DoXfer Delta (addr. old, new, lev, dst , frmh->quantijer (octs -oct) 
) else { 

DoZero( addr, dst, mode, oct) ; 

) 

) else ( 

DoXfer ( addr . new , lev . dst . f rmb - >guant i zer f oct s - oct ) , mode . oct , M.Si 
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) 

) else 

nwde(oct)=M_STOP: 
break; 
case M_ST2LL: 

buf_rinc(buf ) : 

if :buf_sec c buf ) ) ■ DoXf er ( addr. new. lev. dsc . f rmh- *c/uanc irer{ocis-occj , 

else mode (oct )=M_STOP; 

break; 
case M_LPF IH_STILl: 

XntDecLev (lev. secjh->precision- 1 rmh->quancizer (0] . buf ) ; 

RevOntlPFlnew. lev. f rmh->c/uanc irer ( 01 ) ; 

PutDeta (addr. new. dsc ) : 

mode [oct] »M_0UXT ; 

break; 
case M_LPF1M_S»D: 

buf_rinc(buf ) ; 

if (buf_gec (buf ) ) ( 

GetData (addr. old. dst) ; 
Muff Dec Lev < lev. buf ) ; 

RevOncDelta (new. old. lev. f rmh->auanc izer (0) ) ; 
PutOata (addr. new. dsc) ; 

> 

modefOCt ) =H_0UIT; 
break; 

i 

swicch(mode(oct] ) ( 
case M_STOP: 

StopCounters (mode. occ. mask. blk.x.y.occ s ) ; 

break; 
case M.OUIT: 

break; 
default : 

DovnCounc era < mode . oct . mask, blk J ; 
break ; 

) 

) while (mode (oct ] !=M_0vTT) ; 

)' 

J 

void xlicsDectfVi short *dst. int octs. int size(2]. KlicsFrameHeader *frmh. 
KlicsSeqHeader •seqh. Buf buf) 

( 

int oct, mask. x. y. X. Y, sub. step«4«octs. blk(«). modefO. base_mode«i 
Blk addr. new. old. lev; 

for(Y«0;Y<3ire(l) ;Y*sstepi 

for(X«0;X<aize(0) ;X»«atep) 

tor (y=Y;y<aize (1) 4* y<Y*etep;y»»atep»l > 

f or (x»X;x<size(0} (4 x<X-step;x* «scep>>l ) 

f or tsub=0;aub<4;3ub**) \ 

mode (oct »octa - 1 ) ■ beae_mode ; 

if (subasO) mode (oct «octa-l] !• M.tPF; 

mask«2<<oct ; 

do ( 

CetAddr (addr. x.y, sub, oct. si xe. mask) ; 
switch (mode (oct)) ( 
case K.VOXD: 

CetOeta (addr. old. dsc ) ; 

if (Blkiero(old) ) mode (oct) -H.5T0P; 

else ( Do£ero(addx. dst. mode. oct ) ; ) 

break; 
case H_SENDIM_STXIX: 
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buf.rincitxif ) : 

if Ibuf^ec (buf) ) { 

buf_rinc(fcuf > ; 

if (b-jf_08c (but) ) ( 

Doiezo ( addr . dsc . mcce . oct ) ; 

) else ( 

DcXfer (addr. new. lev, est. :r:nh->quancizer [octs-ccc J . mode. oct. M S 

I 

> else 

mode ( oct ]=M_STOP; 
break; 
case M.SEND: 

buf_nnc(buf ) ; 
if (buf_get (buf ) ) ( 
buf_rinc(buf ) ; 
if : buffet (buf) ) ( 
buf_rinc(buf ); 
if <buf_get(buf ) ) { 

GetDeta (addr, old. dst ) ; 

DoXf erDelta (addr, old, new. lev, dst . i xmh->q\jantirer(occs -oct J 
) else ( 

DoZero ( addr, dsc . mode, oct ) ; 

) 

) else < 

OoXf ex (addr. new. lev. dsc. f rmh-xjuant i »er |occs-occ ] .mode. oct. M_S 

J 

) else 

mode (oct) STOP: 
break; 
case M_STILL : 

&if_rinc(buf ) ; 

if (buf_cet (buf ) ) { DoXf er (addr , new, lev. dst . f rmh->Quancizer (occs-oct] ,i 
else mode (oct) *M_STOP; 
break; 
case H_LPF I M_ ST ILL: 

IntDecLevdev. segh->preci3ion-f rmh->Quantizer [OJ .buf) ; 
RavCntLPT (new, lev, f rroh->quenti2er (0) ) ? 
PutData (addr.new.dat); 
mode ( OCX ) =K_QUIT ; 
break; 
case M_LPFIN_SQ*D: 
buf _rinc (but J ; 
if (buf_oet (buf ) ) { 

GetData (addr. old. dst) ; 

HuffDecLevdev.buf ) ; 

RevOnc Delta (new, old. lev. f rmh-»Quantixer CO] ) ? 
PutData (addr. new, dst) ; 

) 

mode ( oct ) ■H.QUIT; 
break; 

) 

switch (mode (oct)) ( 
case H.STOP: 

StopCounters (mode, oct. mask, blk. x.y .octs) ; 

break; 
case M.QUXT: 

break; 
default: 

DownC ount er s ( mode . oc t . mask . blk ) ; 
break; 

) 

) while (mode ( oct )! •M.QUXT) ; 

) 



CMOCTmiTT cucrr /oin r no 



WO 94/23385 



PCT/GB94/0W77 



) 



•682 . 

ingxneermciXiicsCcderCcmpPic: i KiicsDec.c 



/• Function Name: KiicsDecode 

• ^^Stl Cn: cr, De ^° dC a tz ™ :o rjV transformed image 
Arguments: src - destination result 

dsc - transformed destinaricn rnemory lane eld for videos) 
vnetner this frame was sfcipped 



Returns : 



extern void KLCOPY<short -dst. short 

extern void KLHALf f short *dst, short 

extern void KLICS3C2SEND< short 'dst 

extern void K1.ICS2E1STILU short •dst 

extern void KLICS3D2STXIU short 'dst 

extern void KLICS2D1SDJD< short -dst.' 

•define flag.tree 0x1 

•define flag. wave 0x2 



■src. long area) ; 

•src. long'size.O. long size.l); 

long size.x, long size_y. snort norms(4){ 

long size.x. long size_y, long Ipfbits. 

long size.x. long size.y, long Ipfbits. 
long size.x, long size./, short norms(4n 



void 

( 



KlicsDecode( short -src(3). short -dst[3], KlicsSeqHeader -sec*. KlicsFrameH 



long channel, i; 
short norms [4 ) [2] ; 
unsigned long syncl. 



6ync2 ; 



for (i»0;i<4;i**) ( 

norms (i] 1 0) • ( l<<f rmh->quantizer ( i) -1) -1; 
^ norms (i] (l J -f rmh- >quant i zer( i] ; 

buf.rinit (buf ) ; 

if (0!«(flaga4flag_tree)) { 

synclsCetTame rvalue Uayncl ) ; 

for(channel80;channel<» # <3h->channels;channelf'^) ( 

mc aai «J2)s(se^->se<jueace_size{0)>>(channelssO?0:aeqh->8ub sampl 
seqh- > sequencers i ze ( 1 ) » ( channe 1 • • 0 ?0 : seqh- > auto sampl e (11) 
tre*_si*e(2|::(size(O]>>3caleroj,aizem>>9cale(0)).~ 
octs.t«gh->octavea(channel»«0?0:lr; 



tifdef HO 



• else 



if <0!.(frmh->flaga4KFH.INTWO) 

rt ^^5??J^? t i ch * nn#1) ' { 0) •txee.s ize ( 1 ] ) : 

if (channei..O) KlicsDecY (dst [channel ). octs . tree.size, f rmh. seqh. buf ) ; 
else KlicsDecWMdst (channel), octa. tree.size . f rmh. seqh. buf); 



•endif 



long 3ub_cab(13J«(4.2. 10. 2*8»tree_siz«(0) , 10*8*tree_size (0) . 

«'tree_size[0) . 2*tree.size(0] . 8»2*t ree.size (0) , 10* tree siz 
«*4»tree_sizer0).2»2»tree.size{0] , 10*2 • tree.size (0) . 2*10»t 

if (0!-(frmh->flags4Xr«.nrrRA) ) { 

KLZERO (dst [ channel J , tree.s ize f 0 ) • cree.size ( 1 )) ; 
if (octs««3) 

el ^W'JCS3D2STILLCdat (channel) . tree.size(O) .tree_size(l] . (long) <se- 
ml9m K"C«MSTXLLld8t (channel) , tree.sizelO) . tree.sizedj . (long) (se- 
lf (OCt3as3) 

ela ^^ CS3D2 (dst (channel J. tree.size (0). tree.size (1) ,uiorma.4bu 
KLICS2DlSO*D(dst (channel), tree.size (01 .tree.size(l) ,4norms.4bu 

) 

sync2«CetTimerValue(tsync2); 



WO 94/23385 



PCT/GB94/00677 



• 683 . 



Engineering: KlicsCode-.CcmpPict : K.licsDec .c 
• t r ee*sync 2 - sync 1 ; 

) 

if lO:« :flags4flag_vave) ) ( 

syncl»GetTimerValue ( 4 sync 1 ) ; 

tor I cnannel = 0;cnarinel«seqn->channels: channel* * ) ( 

int sizef 2 1 = {sech->secuence_s: re (01 >> ( channel ==0?0 : a eqh -> sub.s amp 1 
3egh->5eQuence.5i2e f 1! ^> ichannel ==0?0: 3eqh->3ub_sajnpie( 1 J j 
wave_size(2)»(ai2e{0}>>9cale(l] , size ( 1] >>scale [ 1 ) ) . 
oct s=secjh->octaves I channel** 070: 1 J ; 

svitchf seqh->wavelet J ( 
case WT_Haar: 

i£ (scale(l)>acale(01) 

KLKALF ( dst (channel) . arc (channel) . wave_sizef 0] . wave_size 1 1 J ) ; 

else 

XLCOPYtdsc (channel) . arc (channel] , wave_size(0] # wave_size [ 1 ; J ; 
HaarBackward ( sxc (channel ] .wave.s a ze,octs- scaled] ) ; 
break; 
caae WT_Deub4 : 

if (scale(O)— 0) { 

if <scale(l)>scale(0)) 

KLHALT idst (channel } . src( channel ] , wave_si2e ( 0 ] , wave.s ize ( 1 J 

else 

KLCOFY ( dsc ( channel ) , src (channel } . wave_size [0] •wave.size (1] 
Da ub4 Backward* arc (channel] , veve_size. occ s- scale (1) ) ; 
} else 

if (channel»«0) ( 

KLCOFYtdsc (channel] ,src( channel] . wave.sixe (0) •wave. size (1 ] 
B*ckward3 511 ( src (channel ] , vave.sixe . oct s- scale ( 1 ] ) ; 
I else 

TOPBWO (dat ( chajinel ) , src ( channe 1 ] . wa ve.s i xe { 0 ) , we ve.s i ze ( 1 ) 

break; 

) 

] 

9ync2BGetTimerValue<fcsync2) ; 
•waves sync 2 - sync 1 ; 

) 

) 
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• © Copyright 1993 KLICS Limited 

• All rights reserved. 
• 

• written by: Adrian Lewis 
»••••••••••• ••*••••••••/ 

• Klic3 Ccdec 
•/ 

• include • XmageCodec .h* 
•include <FixMath.h> 
•include <Error9.h> 
•include < Packages . n> 

•ifdef PERFORMANCE 
•include <Perf.h> 

extern TP2 Per t Global s ThePClobals; 
■endif 

•ifdef DEBUG 

•define Debugnsg <val) DebugStr (val) 
■else 

•define DebugMsg (val) 
•endif 



•define WT.Haar 0 
•define WT_Daub4 1 

•define None 0 

•define Use8 1 

^define Usel6 2 

•define Uae32 3 

•define UseF33 4 

/• Version information •/ 

•define XLICS_CODEC_REV l 

■define codeclnterf aceversion 1 /• high word returned in component Getversion 

•define klicsCodecForraetName 'Klics* 
'define klicsC ode cFormat Type 'klic* 

pascal Component Re suit 

KiicsCodec<ComponencParameters •parama. char --storage); 

pascal Component Re suit 

KLOpenCodec (Component Instance self ) ; 

pascal Component Result 

KLCloseCodecl Handle storage, Component Instance self); 

pascal Component Re suit 
KLCanDoSe lectori short selector); 

pascal ComponentReault 

RLGetVersiosO; 

pascal Component Re suit 

*LGetCo<iec7nfoiWan<U* r tora?*.Cc*ecXnf* •inftO; 
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pascal Component Re suit 



KLGetMaxCcn^re-sicnSwe (Handle storage. rixMapKendie src.ccnst Rect • 
CcdecO quality, long •size); 



srcRect. short • 



pascal Component Result 




. ImageDescriptionHandle desc, Ptr data. long • 
ze); 



pascal CompcnentResult 

KLPreCompressc Handle storage, register CodecCcmpressParams # p) ; 
pascal long 

KLFreDecompressl Handle storage. register CodecDecorcpressParams »p) ; 
pascal long 

KLBandDecompress (Handle storage, register CodecDecompressParams »p) ; 
pascal long 

KLBandCon^ress (Handle storage. register CodecCompressParajns »p) ; 
pascal CompcnentResult 

KLCeeCofflpressionTime (Handle storage. PixMapHandle src.ccnst Rect -srcRect . short dep 
CodecQ •spetiaiOuality.CodecO • tejqpor a lOualiey. unsigned long •time); 

/• Function: KlicsCodec 
• Description-.KlicsCodec main despatcher 



•ifdef DECODER 

pascal ComponentReault 

KlicsDecoder (Component Parameters •parems.char ••storage) 

♦ else 

* ifdef DJCOCSR 
pascal Component Result 

Klics£ncoder( Component Parameters •params, char •• storage) 
ielae 

pascal Component Result 

KlicsCodec (Component Parameters •params.char ••storage) 

•endi* 

•endif 

( 

CSErr err; 

switch ( params->vhat ) { 
case ^Component Opens elect: 

errsCailComponentFunct ion (params. (Component Function) KLOpenCodec) ; break; 

case kComponentCloseSelect: 

err*CallComponeatFuncticnWithStorage (storage. params. ( Component runct ion )XLC 

case kComponentCanDoSelect : 

•*x»CallCc*nponentrunctioniparams. ( Component Functi on HOCanDoSe lector) ; brea 

case kCompon«ntVersionSelect : 

err»CallCcD^oiient Function (params. (Component Function) KMet Vers ion) ; break; 

♦ ifdef DECODER 

case codecPreCompress: 
case codecBandCoropreee : 

err >codecUnimp£rr; break; 

•else 

case codec PreCompress: 
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errsCafyCcmpcnentFunc: icnwi cfcS:cr age ( sccrage. params. (C exponent Function) KLP 

case codecBandCcmpress : 

err»CallCcmpcnent Funct lcnWxchSt crage i storage, params. (Component Funcc ion) KLB 

?endif 

•irdef DJCODER 

case codecPreDecorcpress : 
case c ode cSanCTec empress : 

e r r = c c decUn u^Lr r : break; 

•else 

case ccdecPreDecenpress : 

err*CallCcmpcnentFunctaonWithStcrage I storage, params. ( Corrpcnent nine t ion > KLP 

case codecBandDecompreas : 

errrCallConponentFuncticnWithStorage( storage, params. ( C onpon en t Function) KLB 

•endif 

case codecCDSeouenceBusy : 

err=0; break; /• our codec is never asynchronously busy 

case codecGetCodecInfo: 

err»CallCorapcnentFuncticnwithStorage ( storage, params. (Component Funcc ion) KLC 

case codeeGetCompressedlmageSixe: 

err=CallConponentFuncticmwichStcrage( storage, params. (Component Funcc ion ) KLG 

case cccecGetMaxCompressionSixe : 

err sCallComponentFunccionWithStcrage i storage, params . (ComponentFunct ion ) KLG 

case codecGetCoetpressionTime: 

erraCa 1 IComponantFunctionWithSt or age (storage, params. (Component FXtnct ion) KLG 

case codecCetSimilericy: 

• rr = codacUnimpErr; break; 

case codecTrimlmage: 

err-ccdecUniapErr ; break; 

default: 

err =per am£xr; break; 

) 

if (err!«noErrl 

DebugHsg ( • \pCodec Error • ) ; 
ret urn ( err ); 

) 

•include <Hemory.h> 
•include <Resources. h> 

* include <OSUtils.h> 

• include <SysEcni.h> 

•include <StdIO.h> 
•include <Time.h> 

•include <Stringa.h> 
•include <String.h> 
•include 'Bits3.h* 
tinclude *KlicsMeeder.n* 
•include -iclicaEncode.h* 

void Debug St ring (char * string) 

( 

DebugStrl string); 

) 
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extern s. w .ort gResRef; 

:ypede£ struct { 

Cedeclnfo ••infer 
Ptr cabf41; 
short usef4); 

) SharedGlsbals; 



cypedef s:ruct 
KlicsZRec 



( 



kle; 



short 

short 

Ptr 

long 

long. 

long 



/• 

•src(3]; /• 

•dst(3); /• 

pixjnap; /* 

size; /• 

using; /• 

scale[3); /• 

unsigned long prev_ frame; /* 

unsigned long real. frame; /• 

unsigned long dpy_frame: /• 

unsigned long run_frame; /• 

unsigned long sys_time; /• 

unsigned long tree.time; /• 

unsigned long wave_time; /* 

unsigned long dpy_time; /• 

unsigned long run_time; /• 

unsigned long key_time; /• 

unsigned long syncytia*; /* 

Boolean out [151; /• 
SharedGlobals •sharedGlob; 
Clobals; 

• scaling scenarios: Tree wave Out 



Encoding parameters •/ 

YUV Frame buffer •/ 

YUV Frame buffer •/ 

Encoded pixmap data •/ 

Site of Previoue Frame Buffer •/ 

Which lookup table are we using for colour 

Tree. wave. Out scales unoriginal, -l=Doubl 

Previous frame number •/ 

Previous real frame <no skips) •/ 

Previous displayed frame "/ 

First frame in play se<juence •/ 

System overhead for previous frame •/ 

Typical tree decode tinm (not skip) •/ 

Typical wavelet transform time •/ 

Typical display time ■/ 

Time of first run frame •/ 

Time at last key frame •/ 

Sync time •/ 

Displayed? •/ 



l 
1 
0 
0 
0 



1 0: Internal calculation* are Quarter size, output Original size Unterpo 

1 i: internal calculations are Ouarter size, output Ouarter size 

1 i: internal calculations are Original size," output Quarter size 

0 0: Internal calculations are Original size, output Original si z« 

0 -1: Internal calculations are Original size, output Double size 



void KLDeallocate (Globals ••glob); 
/• Rlics Function Definitions •/ 

extern i.nt KlicsEncode (short •srcUI. short •dstCSI, KlicsE kle); 
exte™ Boolean KlicsDecode- (short -src(3). short -dst i 3} . KlicsSeqHeader -segh-Kli 
long mode, long scale(3], unsigned long 'tree, unsigned long -wave); 



Memory allocation/deallocation routines 



OSErr 

Memo ry Error ( ) 

{ 

OSErr theErr; 

♦ifdef DEBUG 

if (0!»(theErrsM«Errorf )) > 
D-bugSt r ' • * FH^nrry Error • > ; 
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•endif 

retumuheErr) , 



ZStrz 

rreePtriPtr *ptr) 

CSErr :heErr=0; 

if (*pcr:snil) ( 

DisposePtr ( *ptr) ; 
•ptrmil; 

theErr =Memo ry Error ( ) ; 

) 

return (theErr) ; 



•define FreePcinter (handle. err) \ 

if <noErr!2(errsFreePtri (?tr*i (ihandle) ) ) ) reeum(err) 

extern OSErr Colour8(Ptr •); 

extern OSErr Colourl6(Ptr *); 

extern OSErr L*V32Table < Ptr *j; 

extern OSErr RGBTablelPtr 

CSErr 

KLGet?ab(Clobals "glob. long new) 

( 

OSErr theErraO; 

SharedClooals •sGlob« ( # glob) -> sharedGlob; 
long old»Cglob) -> using ; 

if (old!=new) ( 

if (old'-None) { 

sGlob->use(Qld-l) — ; 

if <sGlob->uae{old-l)«-0) ( 

FreePointer(sGlob->tab[old-l] . theErr) ; 

) 

1 

if (newisNont) ( 

if ( sGlob->usef new-l } »«0) 
switch (new) < 

•ifndef ENCODER 

case Use8: 

if (noErr!s(:heErr=colour8(4sClob->tab|new-l) ) ) ) 

return ( theErr i ; 
break; 
case usel6: 

if (noErr •« (theErr *Co lour 16 (*£Glob->tab;new-l ) ) y ) 

return (theErr) ; 
break; 
case Use32: 

if (noErr!s(theErrsOV32Table(&sGlob*>tab(new-l] ) ) ) 

return (theErr) ; 
break; 

• endif 

# ifndef DECODER 

case UseF32: 

if InoErr! =( theErr =RG3Table UsGlob-> tab (new- 1 1 ) > ) 

recurnitneErr) : 
break: 
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•endif 

) 

Cglob) ->usir.g»n*v; 
sClot>->use (new- 1 )*<• ; 

) 

re: urn ( theErr) ; 



OSErr 

XLFreeiGlobals ••glob) 

( 

OSErr theErr*0; 

FreePo inter ( ( # glob) ->arc fO) , theErr) ; 
FreePomter ( ( 'glob) ->dst (0 j , theErr; ; 
FreePomter ( ( *glob) ->pi»nap, theErr) ; 
( 'glob) •>8ize«0; 
return(theErr) : 

\ 



■define NewPointer (ptr. type, size) \ 
saveZone sCet Zone ( ) ; \ 
SetZonetSystemZonet ) ) ; \ 
i£ (nil«iptr»(type)NevPtr(size) M ( \ 
Set2one<ApplicZone( ) ) ; \ 
if iniJ»«(ptrs<type)NewPtr<size> ) ) ( \ 
Se t Zone (savez one) : \ 
return ( MenoryCr ror 0 ) ; \ 

) \ 

) \ 

Set2cne( save Zone) ; 



ConponentResult 

KLMalloc(Glcbals "glob, short height, short width, long pixel.Sizel 

( 

long ysize, uvsize; 
THx. saveZcne; 

ysizen (lcng)height • (long)width • ( long isizeof (short) ; 
uvsize ■ ysize>>2; 

if ( ( *glob)->size !• ysize) ( 
XLFree(glob) ; 
cglob) ->size = ysize; 

( -glob) ->prev.f iane»-i ; /• frame doesn't contain valid data •/ 

/* Keep Src and Dat separate because of their largo sizes */ 

ysize* (long) height • (long)width • (long) si zeof (short) » 2 • ( -glob) ->scale 
uvsize • ysize»2; 

NewPointer! Cglob)->srcfO) • short • ,ysize*uvsize*uvsize*16) ; 

(•glob)->src(l) • (abort •) ( ( (long) Cglob) ->src(0) ♦ ysize ♦ 3D 4 QxF TTTT 
Cglob) ->srel2) ■ (short •)(( (long) ( •glob) ->src[lJ » uvsize ♦ 3D & QxTTTT. 

ysize»(long)height • (long)width * (long) si zeof (snort ) » 2» eglob) ->scale 
uvsize * ysize»2; 

NewPointer ( cglob) ->dat (01 , short •,ysize4uvsize*uvsize*l€) ; 

cglobOdstll) « (short •) ( ( (long) eglob) «>dst (0) * ysize •» 3D & OxTFTTT. 
cglob) ->dst (2) ■ (short •)(( (long) cglob) ->dst [1) ♦ uvsize ♦ 3D t OxPTTF 
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^ NevPointer( ( *;lcb) ->pixwp. P:r .pixelSize/6 -.ei?h: •vidrh«: > ; 
return i noErr ) ; 

) 

CSErr 

RescurceError i 1 

CS£xr theErr; 

•lfdef DEBUG 

it (01 = UheErrsResError ( ) ) ) 

DebucStr l • XpResourceError* ) ; 

•endif 

retum(theErr) ; 

) 

*ifdef COMFONOfT 

•define ResErr (res file. err ) \ 

if (0! »(errsResourceError t ) )) ( \ 

if (resfileisO) CloseComponentRe$File(re«f ile) : \ 
return (err); \ 

) 

• else 

•define ResErr ( resf ile. err ) \ 

if (0! • (err«ResourceError ( J) ) ( \ 
return* err); \ 

) 

•tndif 

Component Re suit 

KLOpenlnfoRea (Component Instance self. Handle •info) 

•pragma unused(self) 
short resrile=0: 
OSErr theErr onoErr; 

if (-info) < 

DisposHandlef'info) ; 
•inf oaail; 

) 

•ifdef COMPONENT 

resFile.OpenComponentResFiltf (Component ) self J ; 

ResErr (resrile. theErr) ; 
*else 

UaeReaFile (gKesRef ) ; 
•endif 

•info»G«tlRee©urce( codec Inf oResourceType. 128) ; 

•mforCetlResourceicodecInfoResourceType, 129) ; 

ResErr (resPile.theXrr) ; 

LoadReaource ( * info ) ; 

ResErr (resfile. theErr) ; 

DetachRe source ( • tnf o) ; 
fifdef COHPOfTOT 

CloaeComponexitReaFile (resrile) ; 
•endif 

return (theErr) ; 



pascal Component Result 

KLOpenCodec (Component Instance self) 

Global* "glob; 
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SharedClcbals *aGlob; 
THz saveZone; 
Boolean inAppHeap; 
Component Result result = noErr: - 
short resFile-CurReaTUef > ; ~ 

DebugMsgc\pOpen Codec - begin*) • 

lf ^4?•S«;e^^«;;ir HaftdieClear,sileof,clebal9,;, - na 1 < 

} else HNoPurgei (Handle)giob) ; 
SstComponentInstanceStcrage<self , (Handle)glcb) ; 

sdveZone = GecZoneO: 

inAppHeap a ( Get Component Inst anceAS ( self ) ' « = 0 )* 
if ( ! inAppHeap ) . 
Set Zone (Systemzone< ) ) ; 

A£ " nil , 

goto obail: 

) 

^ SetCcmpcnentRefcont (Component ) self , (long) sClob) ; 

Cglob)->sharedClob . aClob; // keep this around where it's easy to gee ac 

if f 9Clob->infe « nil II * ( Handle) sClob->inf o « nil ) ( 
result = lCL0p«n2ntoAes (self. 4 (Handle) (sGlob->inf o) ) ; 
KNoPurge ( (Handle) *Glob->int o) ; 



obail: 



) 



Set Zone ( seveZone ) ; 

if ( result != noErr t£ sGlob »» nil ) ( 

if ( sGlob->info ) 

Dispo3Handle< ( Handle ) sGlob->infc> ; 

DisposPtrf (Ptr)sGlob) ; 
^ SetComponentRefcon( (Component ) self , (long)nil); 

(•glob)->sise*0; 

DebugHsg ( # \pOpen Codec - end'); 
recurn(resulc); 



pascal Component Result 

KLCloseCodec (Handle storage .Component Instance self) 
SharedGlobals *sGlob; 

Globals ••glob « (Globals storage? 

DebugHsg CXpClose Codec - begin*); 
HLock ( storage ) ; 
lf ( glob ) ( 

KLTree(gleb); 

KLGetTab(glob.None) ; 

if (CouncCompon«ntlnatancM( (Component) self ) 1) ( 

if ( I sGlob* (SharedGlobals- )( -glob) ->sharedClob) ! • nil ) ( 
lf ( sGlob->info ) 

HFurgeC (Handle) sClob->info) ? 

> 

DisposHandlef i Handle) globi r 
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heignt » 12Q» 
) 

_i ::::nei 

•time s (width • height • 11): 

it ■■ spatiaiOualicy 14 •spacialOuality—codecLosslessoualicy ) 
•spat lalOualxty = codecMaxOuality : 

it j tenpcralvuality £6 •cerpcralOual itys=codecLoss iessOualicy ) 
•tempcralCuality = codecMaxQuality ; 

return tnoErr J : 

/• 

• Extends dimensions to make a multiples of 32x16 
•/ 

•define KLExtendwidth (dim) 31- <dim-U31) 
"define KLLxtendHeight (dim) 15- (dim-li!5) 

pascal ComponentResult 

KLCetwaxConrpressionSixe (Handle storage. PixHapHandle src. const Rect •srcRect . shore 
CsoecO quel icy. long 'sxxe) 

t 

•pragma unused ( storage, arc, depth. quality I 

short width = srcRect->right - srcRect->left ; 
short height = srcXect -> bottom - srcRect->top; 

/* tesc ty just doing RGB storage •/ 

•sixe • 3 • (width* KLExtendwidth (width) ) • ( he ight ♦ KLExt endHeight (height )) ; 
return (noErr) ; 

) 

pascal ComponentResult 

KLGetCompressedlmageSise (Handle storage. ImegeDescript ionHandle desc.Ptr data, long • 
DataProcRecordPtr dataProc. long •sixe) 

•pragma unused ( storage. dataSixe. dataProc. desc) 
short frmfa_sixe; 
long date.sixe; 

if ( size mm nil ) ( 
return ( pa ramErr) ; 

) 

rrmh_sixe«HKlicsHeader • ) data) - >descript aon_length; 
data. sixes < (Kl icsFrameHeader • >data> ->length; 
*sixes ( long) f rmh_sixe*data_sixe: 
return (noErr) ; 



void KLSetupt Boolean still, short width, short height. CodecQ space. CodecO tern 

Kle->seqh.heed.descriptioa_lengthsaixeof (KlicsSeqHeadex) ; 

kle*>seqh.heed.version_number (0) =0; 

kle->seqh.heed.vexaion_nuaber |1)«1; 

kl e -> s eqh . sequencers ise ( 0 ) -width ; 

.Ue->sean. sequencers ixe 1 1 j »h«ight ; 

kl e - > seqn . s equence_s i xe ( 2 ) «0 ? 

kle*>seqh. sub.sanple[0)a2; 

kle*>seqh. su£_sample(l j »1; 

k 1 e - > s eon . wa ve 1 et »wr_Daub4 ; 



C) tDCTfTI HT CUCCT f Of ff C 0P> 
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kle->aeqh.precTsion»10; 
kle->segh.cctave3 ;0] r} ; 
kle->seqh. octaves ( 1 J *2 ; 

<le->fnnn. head. d«scripcion.lengch sS iteof (KlicsFrameMeader.t ; 
xle->f rrnh.head.version_nujnher[0) =0; 
kle->frn-.h. head, vers ion_number( i | = i ; 

kle.>er.cd.^pr.inr(2n3.c«rnp.i60)/8; /• High = 64000 bits/frame. Poor » 1 

x:e->encd.:5pf_out = kle->encd.bpf_;n; 
<ie->encd.buf _sizeskle->encd.bpf _in B 4; 

kle->encd. cuant=16- ( space • 15 ) / 1 0 2 3 ; 

kle->encd. thxesh=1.0; 

kle->encd. compare* 1 . 0; 

kle->encd.base(0)«0.1C; 

kle->encd.base(l JsO.10; 

kle->encd.baaef2)*0.20; 

kle->encd.base(3)*0.S0; 

kle->encd.bas*{4 )*1.00; 

kle->encd. intra«still; 

kle->encd.auto_q=true? 

kle->encd.buf_sv»true; 

kle->encd.prevquact*l; 

kle->encd.prevbytesr!3; 



*ifndef DECODER 
pascal Component Result 

KLPreCompreee (Handle storage, register CodecCompressPaxama »p) 



Component Result result; 

CodecCapabilitiea -capabilities - p->capabilitiea: 

s JJ ort ^ i dtb»<*p->i.-nsgeOescription)->width*(capabilities->eJttendW 

I™" "•aght«rp->ii M geI>escription) ->height* <capabilities->exten« 

Cabals ••glob= rciobals ••) storage; 

RlicsE kle«4Cglob)->kle; 

Han<1Ie cxt.NevHandle (sizeof (XlicsSeqHeader) ) ; 

DebugMsg ( • \pKLPreComprcsa • ) ; 
KLocki storage) ; 

if (MemErrorl) !moErr> return < MemError U) ; 
switch ( fp->imageDescription)->depth ) { 
case 24 : 

capabilitiea->vantedPixelSi2e » 32; 
kle->seqh.channela«3; 

if (noErris ( result sKLGetTabtglob. L'seF32 ) ) ) 

. return t result ) ; 
breaks- 
default: 

return ( code cCondi t i onErr > ; 
break; 

) 

/• Going to use 3 octaves for Y and 2 for W so the image must be a multiple o 

cap&biliciea->bandMia ■ height; 

capabilities ->bendlnc » capabilities->bandMin; 

capAbilities->flaga^ode«ajiCopyPrevCeii©icodecCanCopyPrev; 

Cglob»->scaleroje0; 
(•glob)->3caleUJ«0; 
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(•glcb)->scalel2)0; 

if ir.oErrlr lresult = KUMalloc<glcb. height. width. 0) U return result; 
KLSetupcp->secuenceIOsrO. width. height, t *p- > imaceDescripc ion) ->spatialGuality . i 

Blcckwcve( (Per :&kle->seqh. "exc . sizeof (KlicsSeqHeader ) I ; 

it :nc£rr! = «resuit = S«t ImageDescripc icnUctensicntp-s imageDe script ion. ext . klicsC 
ret-rr. result: 

HUnlocxt storage) ; 

DebugMsg i * \pKLPreCompress success • ) ; 
returmresult ) ; 

) 

•endif 

* if ride f ENCODE* 
pascal long 

KLPreDeccrrpress (Handle storage, register CodecDecompressParams 'pi 

( 

ConponentResult result ; 

CodecCapabilities -capabilities « p->capabilit ies; 
Rect dRect = p->srcRect: 

long width; 
long height; 
iong channels; 

Glcbals ••glob»(Globals ••) storage; 

KlicSE kit; 
Handle ext; 
OSErr erri 

DebugMsg ( • \pKLPreDecotnoreas ■ ) ; 
if ( :TransformRecc (p->raacrix.*d*ect.nil) ) 
return (codecConditionErr) ; 

H Lock (storage ) ; 
Xle=*fglob)->kle; 

switch ( fp->imageDescription)->depch ) { 
case 24: 

switch(p->dstPixMap.pixel$ite> { 
case 32: 

capabilities- >wantedPixelSi2e s 32; 
if (p*>ccnditionFlegs4codecCondicionNewDepth) { 
if inoErr I « ( •rr»KLG«tTab(glob. Use32 ) ) ) 
return I err) ; 

) 

break; 
case 16: 

capabilit i«s->vant edPixelSize r 16; 
if <p->conditionFlagstcodecCondieionNewDepth) ( 
if moErrir ierr»KLGetTab(glob.Usel6) ) ) 
recurs (err ) ; 

) 

break; 
case 8: 

capabilities->wancedPixelSlse » 8; 
if <p->coxxiicicnFlaga4codecConditicnN*wClut ) ( 
if (noErr!»(err-KLCetTab<glob.Ust8) ) ) 
return (err) ; 

) 

break; 

) 

channel s«3; 
break; 
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default: 

return (codecCcnditionErr J ; 
break: 

) 

if (ncExr«. Result »Get ImageDescripcicnXxt ens icn ( p-> imageDescript icn. iexc kl ; cs 
fUocXMovecexc. { Ptr ) tkle->seqh. sizeof <KlicsSeqHeader) ) ; 
if < choline Isasl) kle->seqh. channelssl; 

/• Going to use 3 octaves for Y and 2 for UV so the image rrust ba a multiple o 
*irdef HQ 

Cglob)->3cale(0]s0; /• Tree scale •/ 
♦else 

Cglob)->scale[OJ*l: /• Tree scale •/ 
lendif 

width»kle->seqh.sequence_siie(01 ; 
height5kle->s©qh.sequence.sixe(l) ; 

svicch(fglob)->scale(0)) ( 
case 1: /• Quarter size internal •/ 
(•glob)->acale(l)«l; 

if <p->matrix->matrix[0) (0) »»p->matrix->matxix[l] [1] ) 
switch(p->macrix->macrix(0) (0) j { 
case 32768: 

capabilitiea->flags»codecCanScale; 
capabilitieo->^tencWidth»width/2-dr.ect. right ; 
capabilitie3->«xc«ndHeight«heigbt/2-dRect.boctoni; 
. Cglob)->«cale(2]»l; 
break; 
case 65536: 

capaDilit iea->excencWidth5width-dRect. right ; 
cap«Jbilities->extexidHeight«height-o*eet .bottom; 
( 'glob; ->acale (23 s0; 
break; 
default: 

capabilitiea->extendwidth«0; 
capabi 1 i t i as - >ext cndHeight «0 ; 
( s glob)->scale(2N0; 
break; 

) 

elsa ( 

capabilities ->«xtendWidth»0; 
capabilities ->extendHeightaO; 
fglob)->acale(2J«0; 

) 

break; 

case 0: /• Pull size internal */ 

if lp->matrix->matrix(0] (0} ••p->matrix->tnacrix(l) (1) ) 
switch<p->matrix->matrixlO] [0J J { 
case 32766: 

capabilitiaa->flagsscodecCan5cale; 
capabilitiae->«.ttendWidth=width/2-dRect .right ; 
capabilitiea ->e2:tendHeight shaight/2-dRect. bottom; 
(♦ glob) -> scale fl)«l j 
(•glob)->ecalc(2]el; 
break; 
caaa 131072: 

cap*bilities->f lags«codecCanScale; 
cap*bilities->«xtendWidth»width # 2-dRect .right; 
capabi 1 1 1 i as - >ext endHaight «he ight • 2 - dftoct . bo 1 1 am ; 
(•glob)->sceleU)»0; 
(•globl->scale(2)*-l; 
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ireak; 
case 65336: 

capabilities- >extendWidth=v:dth-*iRerc . right; 

capabilities- >extendHeightsheigh: -dRect . bottcm; 

rglcb)->scale(l]*0; 

(•glob)->scale(2]s0; 

sreak; 
default : 

r3pabilicies->extendwidth=0; 

capabil ities->extendKeigntrO; 

(•glob) ->scale(l)sO; 

(•glob) ->scale(2)*0; 

) 

else ( 

capabilitiea->extendWidthaO; 
capabilicies->ex*:endHeightsO. 
l "glob) ->scale(l)«0; 
Cgiob) ->scalef2]=0; 

) 

break; 

} 

capabil it ies- >bandMin = height? 

capafcili t ies- >bandlnc » capabilities->bandMin; 

capabili t i es - > £ lags I = codecCanCopyPrev l codecCanCopyPrevComp i codecCanRemapColoi ; 
if (noErrls ( r«sult »KLMalloc ( glob, height, width, capabilities ->vantedPixelSixe) ) ) 
HUnlockl storage);, 

Debug Mag ( ■ NpKLPreDecompreas success' ) ; 
return(r«sult ) ; 

} 

•endif 

/• Test versions in C - Colour. c •/ 

void RGB2YUV32 ( long •pixmap. short *Tc, short •Oc. short *Vc. int area, int wid 
void YUV2RGB32 (long •pixmap. short »Yc. short »Uc. -short •vc. int area, int wid 
void YUV2RGB32x2 (Ptr table, long •pixmap. short •YC. short •UC short *Vc. int a 

/• Assembler versions - Colour. a •/ 

OUT32X2fPtr table. long *pixmap. short •Y, short *D. short •V.long width. long height ,1 
OUT32X2D(Ptr table. long 'pixmap. short *Y. short *0. short •v.long width. long height. 
OlT32iPtr table, long •pixmap, short »Y. short # 0. short # v, long width, long height. Ion* 
0U732D(Ptr table, long 'pixmap. short »Y. short »0. short 'V.long width. long height. lo: 
0 f J78X2(Ptr table, long • pi xmap, short *Y. short *U. short •V.long width. iong height, lo: 
07TS(Ptr table. long *pixmap, short »Y. short •D. short •v.long width. long height. long 
OUT16X2(Ptr table. long •pixmap. short *Y. short *0. short ♦V, long width. long height. 1 
0UT16(Ptr table. long •pixmap. short *Y. snort "U. Short •V.long width. long height. Ion- 
lN32(Ptr table. long •pixmap. short *Y. short *U. short •v.long width. long height. long 

/• Assembler versions - Color2.a •/ 

void RCB2YUV2 (long •pixmap, short •Yc. short •Oc. short # Vc, int area, int wide 

void YUV2RCB2 (long •pixmap, short *Yc. short •Oc, short 'Vc. int area, int wide 

void YUV2RGB3 (long -pixmap. short "Yc. short -Uc. short •Vc. int area, int widfc 

void CRFY2Y ( long •pixmap, short *Yc. int area, int width, int cols); 

void Y2GRTY(long -pixmap, short *Yc. int lines, int width, int cola); 

void Y2CCC(long 'pixmap, short *Yc. int lines, int width, int cols); 

/•YUV2RCB4(fglob)->Table. pixmap. srcfO) .srcfl] , src(2] .cols* ( -desc) ->heighc»scale,- 
YUV2RGB5 ( ( •glob) ->T*ble. pixmap, srcfO) , sre ( 1 ) . arc (2 ) , cols* ( # desc ) ->height , width»sc 

•pragma parameter DO Microseconds 
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pascal unsigned long Microseconds l void! s (0x4EB0. 0x8X£l. 0x64C); 

unsigned long SetTittexValue ( unsigned long •TimerRes) 

♦TinexRes » CUXKS.FER.SEC; 
return (Microseconds ( ) )7 

) 

•ifndef DECODER 
pascal long 

KLBandCcrapress (Handle storage, register CodecCorapressParams »p) 
^pragma unused (storage) 



Clcbals ••glob □ (Globala •*> storage; 
Imagaoescription ••desc « p->imageDescript ion; 

char •baseAddr; 

short rovBvtes; 

*•« sRect ; 

iong offsetH, off setV; 

OSErr result » noErr; 

short 'src[3], 'dstf31? 

long •pumap; 

f 31 * widths rdesc)->vidth*KLExtendWidtti( (•dtsc) ->width) ; 

int height* ( # desc) ->height*KLExtendHeight ( < •desci ->height) ; 

int hvidth»width>>! . hheight =height»l ; 

i»* bytes; 

XlicsC kle; 

char nrniK©da«l; 

chAr . intra ()» *\p©lC: Intre-mode • , inter f } « # \pQ«C : Inter-rode' ? 

SharedGlobals *sClob; 



#ifdef PERFORMANCE 

(void) Perf Control (TheFGlobals. true); 
*endi£ 

DebugMsg ( ■ \pBandC empress* ) ; 
HLock ( (Handle) glob) ; 
kle«4(*glob)->kle; 
sGlobs ( •glob) ->sharedClob; 

rovBytea « p- >ar cPixMap. rowByees t 0x3fff; 
sRect « p->srcPixMap. bounds; 
switch ( p->arcFixMap.pixel5ixe ) I 
case 32: 

offsetH « sRect.left«2; 

break; 
case 16: 

offsetH « sRect .lef t«l; 

break; 
case 8: 

offsetH a sRect.left; 

break; 
default: 

result « codecErr; 

DebugMsg ( • \pError • ) ; 

goto bail i 

) 

offsetV « sRect.top • rovBytea; 

baseAddr ■ p->arcPixMap. baseAddr ♦ offsetH ♦ of faetV; 
pixnap»(loag •) baseAddr; 

/ • FSMakeT SSpec (0.0,* \ pOser : crspOOl • , & f sspoc ) ; 
FfpCreetelifsspec. •????•. •????•, -I) : 
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TSpOpenDrtif sspec. f swrperm. itUeRefNuffl, . 
areashaight^rowBytes; 

rsCloselfileRetNvati) .-•/ * 



case 3 

:n3 

breaic; 

) 



Klica encode 



/ 

bail 



kle->frroh. f rame_niu*bersp->e rameNumber; 
bytessKlicsEncodefsrcdsc , kl«l ; 

J 'glob) ->prev_£rajoe=p->r raneNumber ; 

p->daca*ebycea: 
p->bu€f erSize«bycea; 

i*p->ima9«Oe«cription)-xlacaSi2e«tycea; 

p- >a imilaricy* ( icl«->«ncd. incra?0 : Lcng2Fix ( 2 44 ) ) • 
p->callerFlaga»0; 

P->cal3erFlagal.codecFla ff uaedIw^ 



HUnlocM (Handle)glob) ; 
• ifdef PERFORMANCE 

•endi* 

DebugMagCNpBandCoB^reaa aucceas*); 
return (raaulc); 

) 

* end if 

/• Display stuff for debugging 
CCraiFcr wpore. savePort; 
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Rect rect; 
5tr235 str; 



GecPorc ( (Graf Ptr • ) isavePorc ) : 
GecCWMgrPort (4wPort ) ; 
5ec?orr ( (Graf PtDwport ) ; 
SecRect :&rect, 0. 0. 5C. 30) ; 
ClipRecc (trecc) ; 
EraseRect Urect) ; 

Num7oScring(fnnh->frair.e nu&ber.scr)- 

MoveTo(0.20); 

DravScring(str) ; 

if (fr7nh->flags4KFH_iNTRA) ( 

SecRect (4recc. 0. 30, 50. €5) ; 

ClipRect Urect) ; 

EraseRect (4rect) ; 

NuniToStriag{*rBih->frajne.number/24.str) ; 
MoveTo(0. 50) ; 

Drawstring lacr) ; 

) 

SetRect (4xect. -2000, 0.2000 , 2000) ; 

ClipRect (4rect ) ; 

SetPort ( (Graf Per ) savePort ) ; • / 

'define flag_tree 0x1 
f define flag. wave 0x2 
'da fine flag.show 0x4 
'define flag.full 0x6 
'define DURATION 65666 

long ModeSwicchl Global* *glab.KlicsPrane Header •frmh) 
long modecO. i, fpe; 

Boolean repeat *glcb->prev_f rame-.f rwh-> franc number, 

_ n ^ Ca 9lob->prev.frajne^l=rfrinh->frameIn\inber; 
CGrafPtr wPort. aavePort; 
Rect rect; 
Str255 str; 

DebugnagC\pModeSwitch - begin*); 
if ( f rah->f rajne_nuAber«se} 

for<i*0;i<15;i**) glob->out fi] »f alse? 
if (repeat) ( 

g 1 ob- > run. t inje» 0 ; 

DebugnagCVpHodeSwitch • repeat (end)-); 
return if lag.snov if lag_full) ; 

it (next: 

switch ( fnnh->£lags) ( 
case KFH.5JCIP: 

DcbugMsg ( • \pMode Switch - next/skip-); 
C 1 ob- >prev_f r aae ■ f rmh- > f raro^number ; 
if (glob->sy«_ti«e>DURAT20N) { 
glob->run_ti«e»0f 

if <glob->real_fra»eJ sglob->dpy_f ram) 
node l -f lag.wave I f lag.ahow; 

) elae ( 

unsigned long fraae. late; 

frame»glob->run.frame* (glob->sync_time-glob->run_ti»e) /DURATION; 
latea (glob->sync_ti*e-glob->run.t ime ) % DURATION; 

if <frame<»glob->prev_frame 44 glob- >r eal.fr aae !«glob->dpy frame) 
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^ raode I ?f lag.wave I flag. show; 

if <frame<sglob->prev_trame lace*giob«>wave c :ne*glob- >dpy time 
^ re0cei.fla7.wave f lac..show;" ' w " 

break; 
case XFH.2NTRA: 

rebugMsg ( -\pHcdeSwit ch - next / intra • 1 : 
mods s 1 1 ag.t r ee ; 

g 1 ob - >p r ev_ f r ame = t rah - > £ r awe .numbe r ; 
g iob- >real_frame«glcb->prev_f rame; 
if iglob->sys.time>DURATICN) ( 
g lob- > ruruc uneaO ; 

mode 1 *f lag.wave 1 flag. show 1 flag f ull ; 
) else 

if (glob->n;n.time«»0) (•/ 

glob-><ey.clme=glob->5ync.time-glob->run.cime; 

g lob- > run_cime=glob-> sync, tune-g lob- >sy sic i-me; 

g 1 ob - > run. f r ame a g 1 ob- > pr e v. f r am ; 

model *f lag.wave! f lag.show if lag full; 
) else ( 

unsigned long frame, lace; 

t r ajne *g 1 ob - > nun. f r ame ♦ ( g 1 ob- > sy nc. c ime - q 1 ob- > r un.c i me ) / DURATia 
late» lglob->sync.time-glob->rur^t. ime) % CURAT ION; 
if I frame<»g lob- >prev. frame) 

mode I «f lag. wave I i iag.shovif lag full; 

)•/ 
break; 
default: 

DebogMsgr\pHodeSvitcn - next/inter*); 
modes f lag.tr ee; 

g 1 ob- > pr ev_ frame » f rmh- > f r ame.number ; 
g 1 ob- > r ea 1. i r ame »g 1 ob- > pr e v.f r ame ; 
if <glob->eys.tin*>DURAT10N) ( 

g 1 ob- > run. t ime »0 ; 

mode I - £ lag.wave I f lag.show; 
) else 

if (glob->run.tijne»»0) { 

g 1 ob- > run.t i me eg 1 ob- > aync.t ime-g 1 ob- > sy s.c ime ; 

glob->run.f rame eg lob->prev. frame r "* 

mode I ml lag. wave I f lag.show; 
} else ( 

unsigned long frame, lace; 

f rame »g lob- > run. frames ( glob->sync_*. ime -glob- > run. c ime ) /DURATIO 
late* (glob->sync.cime-glob->run_time ) % DURATION; 
if (f rame<»glob->prev_f raam) 

mode l » flag. wave l f lag.show; 
if lframe«»glob->prev.f rame 6t 1 ate*g lob- > c ree.t ime^g lob- > wave 

mode 1 »f lag.wave l f lag.show; • / 

} 

break; 

) 

else 

switch (frtnh-> flags) ( 
case KTH.SXIP: 

DebugnsgCNphode Switch - juap/skip* ) ; 

glob->run.tiae«0; 

break; 
case KFH. INTRA: 

DebugMsgr \pHoderwitch - junp/ intra ■ ) ; 

mode»f lag.tree I f lag.wave I f lag.show 1 1 lag.f ull ; 

for(i»glob->prev.frame;i<frTOh->fra»e.numb€r; 1 ►*) 



WO 94/23335 



PCT/GB94/00677 



701 - 



£ngi neering : Kl i csCoce : CcmpPict : Ki icsCodec . c 

» glob->cut (fnTyh->frame_number%l5|rO; 
a 1 c b- > p r ev_ I r a me • f nun -> t r ajne _numbe r ; 
glcb->real_f rarcerg lob- >prev_ frame; 
g 1 cb- > run. c ijnes 0 ; 
break; 
default: 

DefcugMsg( • \pt4odeSwitch - jump/ inter* ) ; 

g lob- > mn_c ;jne=0 ; 

break; 

) 

DebugMsgC XpModeSwitch - display info t ); 
•ifndef COMPONENT 

/• glcb->out (:rnh->!rame„number%15J»(node&f lag.show) »s0: 
for (i = C. Jps=0; i<15; if (glob->out ( i ) ) fps**; 
GetPort( (Graf Per •UsavePort); 
GetCWMgrPort <4wPort ) ; 
SetPort ( (GrafPtr)wPort ) ; 
SetRect (&rect. 0.20. 120, 501 ; 
ClipRect (irect } ; 
EraseRect (irsct) ; 

NuraToString ( f rrah->f rame^nunber. str) ; 

HoveTo(0.35>; 

DrawStringtstr) ; 

DrawStringrvp:-); 

NuaToStringlrps, scr) ; 

Drawstring (scr) ; 

MoveTo<0.50); 

for(i«0i i<15;i**) 

if <glob->out(ij ) Drawstring ( * NpX* ) ; 

else Drawstring (•VpOM ; 
S«tRect (trect. -2000,0.2000.2000) ; 
ClipR«ct (tract) ; 
SetPort ( (GraCPtr)aa^Port) 
*endif 

DebugNag( '\p*odeSwitch - end # ); 
return tmode) ; 

) 



tifndef ENCODER 
pascal long 
KLBandDeconpress (Handl 

( 

•pragma unused (storage 
Globals ••glob = 
ImageDescription 
int 
char 
short 
Rect 
long 
OSErr 
short 
long 
int 
int 
int 

Klicat 

KlicsPraneHeeder 

char 

long 

SharedClobals 



e storage, register CodecCecontpressParams *p) 
) 

iClobala ••) storage; 
•*desc « p-> iaiageOc script ion ; 
x.y; 

•beseAddx; 
rovBytes; 
dRect ; 

oftsetH.offsetV; 
result e notrr; 
•src(3).^dstf3); 
•pixnap; 

width«Cdesc) ->width*KIXxtendWidth( (•desc)->width) ; 

height* ( •deac) ->height*KLExtendHeight ( < *d«sc) ->height ) ; 

hwidtb»width>>l.hheight -height »1. area -height • width; 

klmt 

•frtnh; 

onuModeal; 



•sClob; 



FILE 
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CCrafPtr wPor:. savePort: 

Rect rect; 
Str2SS 3 r. r; 



HLock< iHandlelglob) ; 
Dec\:gMsg i * \pBar.dDecoffpress* ) ; 

< -glob) ->sys_:imesG«tTimerValueUfglcb) ->sys time) ; 
(*glob) ->sys_time-*i*glob) ->sync_time; 

•ifdet PERFORMANCE 

ivcid) PerfControl (ThePClobals. true) ; 
•endif 



klo.A ( *gicb) ->kle; 

SClOba 1 "glob) ->sharedGlob; 

dRect « p->srcRect; 

if < 'TransfontiRect <p->matri*. idRect . nil) ) ( 
Del5ugM8g( *\pTranstonnRect Error*); 
return tparanCrr ) ; 

) 

rovBytes • p->dst PixMap. rovBytes a OxJfff; 
cffsetH « (dRect. lef: - p- >dstPixMap. bounds. left) ; 
switch ( p->dstPixMap.pixel$i2e ) [ 
case 32: 

offsecH ««2; 

break; 
case 16: 

offaeCH <<»1; 

break; 
case 8: 

break; 
default: 

result = codecfirr; 

DebugMag(*\pOepth Error*); 

goto bail; 

) 

offsetv » (dRect.tcp - p-x3st Pixrtap. bounds. topi • roveytes: 
bas«Addx * p->dst PixMap. baseAddr ♦ oflsetM ♦ offsetv; 
pixrnap* (long " ) baseAddr; 



/••••«•»**••*••••• 

* Klics decode 

9 

src(0].rglob»->src(0J ; srcf 1). (-glob) ->src(l J ; src(2j=< *glob) ->src (2) ; 
dst(0] = Cglob)->dscf O]; dsc f 1). ( *glob) ->dst (1] ; dst [2 J = ( -glob) ->dsc (2) ; 

f rmhs (KlicsPrameHeader *)p*>data; 

kle->buf ,buf« (unsigned long • ) <p->data*sixeof (KlicsFrareeHeeder) ) ; 
mode«HodeSwicch(*glob,frah) ; 

KlicsDecode ( arc. dat.4kle->se^.fr»h. axle- >buf ,mode. Cglob) ->scale. 4 ( -glob) ->cr 

if ( kle->buf .ptr-kle->buf .buf > frwh-> length* 2 ) 

DebugMsg ( • \pwarning : Decompressor read passed end of buffer*); 

p->datarO)««X*; 

p->detaf lJ*mode4f laG^ree?'?* : * 
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P->dataH2)=mode4flag_vave?-w : • 
p->data(3)«mode4flag show?'S': 
p-xa*ta(4].mod©t£lag.full?T* : ■ • 
p-xaata(5J s frmh->flag34KFH_iNTRA?':- : • 
p->data(6) 3 £mtfi->nag34KFH_SKIP?'K' : • 
p->data(7)»'x»; 

p->data*rp->buf ferSize; 



• signed 10 bit YUV-unsigned 8 RGB convert 


•ifdef CCMPONDTT 

SwapMMUMode ( inmuMode ) ; 
•endif 

if i mode* flag. show i ( 

< • gl ob ) - > sync. t i me * Ce t T ima r va 1 ue ( 6 f • g 1 ob ) - > sync t ime » ; 
l*gleb)->dpy_frarae«fglob)->real fra»: 
if ( rglob)->scale[2]<fglob)->scale(in ( 
switch I kle->segh. channel* ) { 
case 3: 

switch <p->datPixHap.pixelSire) ( 
case 32 t 

if (roodeaflag.full) 

Ol7r32X2<sClob->tab(Uae32-XJ,pixaap > 3rc(0J.src(lJ.srcC2J,wi. 

OUT32X2D(aClob->tabrOse32-lKpixmap.arc!0J.fxcfl).arc(2I.w 
break; 

case 16: 

OOT16X2 ( sGlob->cab(Dael6-l 5 .pijonap. arc (0) , arc (1 1 . arc (2 J . vidth> 
break; 
case 8: 

OUT8X2(aClob->tab|Uae8-13 # pixmap.ircC0J.erc(l).arct2),width»( 
break; 

) 

break ; 

) 

) else ( 

switch (kle->seQh. channels) ( 
case 3: 

switch (p->datPixMap.pixelSize> ( 
case 32: 

if (modetf lag.full) 

OOT32 (aClob->tab(t , se32-l J . pijonap. src I 0 J , arc ( IK src [2) . widt. 

else 

Ot7T32D<sClob->tab(Uae32-l] .pixmap, src (0] . src(l) , srct2) . wid 
break; 
case 16: 

CX7T16(tGlob->tab(Oael6-l) .pixmap.srcfO) .arcUJ . src(2) ,width>>( 
break; 
case 8: 

OOT8 I sClob-> tab [ Usee - 1 ] . pixmap, src { 0 ) , src I 1 ] , arc ( 2 ] , width» i •g 
break; 

) 

break; 

) 

) 

(•glob) ->dpy.tiae»Cet Time rvalue (& (•glob) ->dpy_t ime) ; 
(•glob) ->dpy.tiae-» ( -glob) ->aync_time; 
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CIXARA2 ( ) ; 

■ -glob) ^sync.tiir.e=C«tT;.«nerVdlue : •deb* ->s/nc.cimt J ; 

•::de* COMPONI>JT 

SwapMKUHode ( irmuMode ) • 
•er.dif 

rail: 

HCnlcck » ■ Handle )glot>) : 

•ifdef FEXFORMAWCE 

i£(0!»(result = F€rfDvimpiThftPClobals. '\pDeccde .perf false C>) ) 
recurnixesulu ; 

•endif 

Debugrtsg ( ■ \pBandDecompress success* ) ; 
recurn(resulc) ; 

) 

«endif 
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• © Copyright 1SS3 KUCS United 

• All rights reserved. 

• written by: Adrian Lewis 



9999 m „„ m9/ 

* Seccr.d generation header file 
•/ 

♦include <stdio.h> 

/• useful X definitions •/ 
/•typedef char Boolean:*/ 
cypedef char -String; 
♦define True 1 
•define False 0 

/• new Blk definition •/ 
cypedef int BlkM); 

•define WT.Haax 0 
•define WT_Caub4 i 

/• mode constructors •/ 
•define M.LPF 1 
♦define M_STILL 2 
•define M_SQ*D 4 
•define K_STOP 8 
udefine H.VOID 16 
♦define M.QUIT 32 

/* LookAhead histogram •/ 
♦define HISTO 300 
♦define HISTO.DZLTA 15.0 
t define H2STO_BITS 10 

/• Fast Functions •/ 

/* I* the block all tero ? •/ 
•define 81k2ero (block) \ 

block(0]ss0 &4 block(llss0 44 block[2)».0 44 biock(3]«»0 

/• Sua of the absolute values */ 
t define Decide (new) \ 

abs(new(0])* \ 

absinewil])* \ 

abs(new(2))* \ 

abs ( new ( 3 J ) 

/• Sua of the absolute differences •/ 
fdefine DecideDelta (new, old) \ 

absinev(0]-old(0])* \ 

abs(new(lJ-old{l))* \ 

abs(new[2]-oldt2))<r \ 

aba<new(3]-oldl3J> 

/• Adjust the norm for conparison with SiginaAba •/ 
fdefine Dec idaDouble (norm) (4.0*nono) 

/• Get addresses from x.y coords of block, sub-band, octave. 



WO 94/23385 



PCT/GB 94/00*77 



- 706 - 



Engineering: KiicsCode:Ccir.o?ic: : Kii:s.h 
•^image size a?d raask directly reUced cc cctavei information 

•define CetAddr caddr.x.y. sub. oct . s;:e.maskl v 
• in: smaaksmask>>l. \ 

xO=xl (sufc41?smask:0) . \ - 

xl*xMsub*l?smask:0) imask. \ 

yOr(y| (Sub42?3mask:C) ) *si2e(0) . 

ylr iy I (sub&2?smask:0) imask) -sirefOl : \ 

addx(01 *xO*yO; \ 
addrtl) =xWyO; \ 
addrf 2] =xO*yl ; \ 
addr(3).xli>yl; \ 

) 

/• Cet data values from addresses and memory •/ 
•define CetData (addr . block. data) \ 

blocklOJr tint )data{addr(0]J; \ 

block (l)s lint )oata(addr(l] ] ; \ 

block [2 ] = < int )d*ta[addr f2) ] ; \ 

block (3 J» lint )data (addr (3 ) ) ; 

^define Ver ifyData (block. mask. tn.pl \ 
cmprblockimask; \ 
if <tnp!*0 &fc tmpl.maak) ( \ 

blocksblock<07najk:-mask; \ 



/• Put data values to memory using addresses •/ 
•define Put Data (addr, block, data) \ 

data(addr(0)] = (short)blocMOJ; \ 

data{addr(l] J • (short )block[l) ; \ 

data (addr (21 1 » (short ) block (2) ; \ 

data(addr(3] J « (short) block (3 J ; 

/• Put xeros to memory using addresses •/ 
•define Put Zero (addr, data) \ 

data|addr[0) J»0; \ 

data (addr (1]]*0; \ 

data [addr (2J }«0; \ 

data|addr[3) MO; 

/• Mode: M_VOJD Put zero's and find new mode •/ 
•define DoZero (addr. dst .mode. oct ) \ 

PutZerc (addr, dst ) ; \ 

mode {oct)socts«0? H_STOP : M_VO I 0 : 

/• Descend the tree structure 
•^Copy mode* decrement octave ft mask), set branch to zero 

•define DownCounters (mode. oct. mask, blk) \ 
mode(oct-l) =mod*(oct); \ 
oct--; \ 

mask • maak>>l; \ 
blk(oct)*0; 

/• Ascend the tree structure 

* Ascend tree (if possible) until branch not 3 

* If at top then set mode to H.OUZT 

* Else increment branch and x.~y coords 
•/ 

•define St opCeunters (mode. oct .mask. blk. x.y. oct s) \ 
while* oct <octs-l at blk(oct]«*3) ( \ 
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t>Dc(occ)«CL' \ 
maskr mask<<X; \ 
x • a -mask; \ 
7 fci -mask; \ 

zct**; \ 

) \ 

if (oct ==octa-l) modeloct UM.QUIT; \ 
else { \ 

x * = :na9k«l; \ 

if (blk(occ] sr2) y -s ma3k<<i; \ 
mode (occ ] »mode (oct*l] ; \ 
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<D Copyright 1993 KUCS Limited 
Ail rights reserved. 

written by: Adrian Lewii 



680CC Fa st Forward /Backward Haar 





macro 
FwdO 


4addr0.4dG. 4dH 






mcve . w 
move.w 


liaddrO) .4dG 
4dC.4dH 


; dGsM short 

; dHsdG 




endm 







• ) addrl 





macro 








• 


Fwdl 


(addrl . 4addr 0 . 4dG . fcdH 






move . w 


Uaddril ,d0 


; vs* (short •)ad^ir2 




add. w 


dO.&dX 


t dH*.v 






sub.w 


dO.tdC 


: dG**v 






clr. w 


dO 


• d0«0 






asr.w 


•1.4dX 


• dAH»» 


1 




addx. w 


dO.adH 


• round 


dH 




asr.w 


tl.idG 


dG»«l 






addx. v 


d0.4dG 


round 


dG 




movt . w 


4dH. UaddrO) 


•(snort • ) addrO«dH 




move.w 


4dC.(4addrl) 


•(short *) addrl *dG 




mend 










macro 








• 


Fwd 


fcbes«.4end,4inc 








movea..l 


fcbase.aO 




. addrOebaso 




move. 1 


4inc,d0 




; dOainc 




aar. 1 


tfl.dO 




; dO«inc>>l 




movea . 1 


aO.al 




; addrlsaddrO 




SUTM.l 


dO,al 




• addrl-s(inc>>l) 


ddo 


FvdO 


a0.d4.d5 




• rwdO(addrO.dG.dN) 




adda.l 


4inc.el 




addr l»=inc 




Fwdl 


al.a0.d4.d5 




Fwdl ( addrl . addrO . dC . dH ) 




adda.l 


4inc.a0 




addrO*sinc 




cmpe. 1 


a0.4end 




addrO<end 




bgc. t 


9 do 




while 



ends 



KaaxForvard FUNC 

link 
aoven. 1 

• 

1.1 
l.l 
.1 
.1 

move. 1 



EXPORT 
a6,#0 

d4-d7/a3-a5,-<a7) 

$000C(a6),d3 
$0008ia6),a3 
$0010(a6),d6 
S0018(a6).d7 
S0014(e6).d2 



no local variables 
store registers 

incsincl 
baser data 
endl 
end2 
inc2 
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Odo 


move*. 1 
adda.l 
Fwd 
adda.l 
Liiipa . 1 
hit S 


* a5.a4 
d6.a4 
a5.a4.d3 
d2.a5 
d7.a5 
Odo 


; end = base 

: ond*aendI 

; fvd( base. end. inc) 

base»sinc2 
: end2>base 
: tor 


• 


rnovem. 1 
unl < 
res 

DJDFUNC 


(a7)*,d4-d"7/a3-a5 
ae 


; restor* registers 
; remove locals 
; return 




macro 
BvdO 


*4addr0.4dC.4dH 




• 


move . w 
move.w 


{4addrO),4dC 
4dG.4dH 


dG»M short MaddrO 
dHsdG 




en cm 








macro 
Bwdl 


4addrl.4addrO.4dC.4dH 




move.w 

add.w 

sub.w 

move.w 

move.w 


<4eddxl).dO ; 

dO.fcd* 

dO.tdG 

4dH. (4addrO* 

4dC. (taddrl) 


v«»! short •Jaddrl 

dH.»v 

dC-»v 

♦(short •JaddrO-dH 
•(shore •JaddrlsdC 


• 


endzn * 








macro 
Bwd 


these . 4 count . 4 inc 





Odo 



movea . 1 

move.l 

asr.l 

movea . 1 

suba.l 

BvdO 

adda.l 

Bwdl 

adda.l 
dbf 

endm 



tbase, aO 

&inc.dG 
«l,dO 
aO.al 
dO.al 
a0.d4.d3 
4 inc. al 
al,a0.d4.d5 
4inc. aC 
4 count. Odo 



addrOsbase 

dOslnc • 
dO*iuv»l 
addrx»addrO 
addrl-« (ino>l)'* 
BwdO (aOjdrC.dC.dH) 
addr l*»inc 

Bwdl ( addr 1 . addrO . dC . dM ) 
addr 0> sine 
while -1! -count 



HaarBacKvard 
* dO • spare. 



FUKC EXPORT 
dl - count 1. d2 



inc2. d3 



- incl. d4 - dG. d5 - dH. d6 - loopl. d 



link 


a6.«0 


movem.l 


d4-d7/a3-a3.-(a7) 


move.l 


$0OOC(a6) ,d3 


movea. 1 


S0008(a6).a5 


move.l 


S001O(a6).d6 


move. 1 


S0018(a6).d7 


move.l 


$0014(a6l.d3 


subq.l 


•1.0*7 


lsr.l 


•l,d6 


subq.l 


•l.d6 



no local variables 
store registers 

inc • incl 
baaeadata 

loopl (width/height) 
loop2 (height /width) 
inc2 

loop2-«l 
loopl /»2 
loopl-«l 
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9do 



move . 1 
adda.l 

rncvem. 1 
unlk 



d6.dl 

d2.a5 
61 . *do 

?a7)..d4-d7/a3-a5 
a6 



; count 1 = loop! 

: Bvd (bcse. count . inci 

; bas€*sinc2 

; while -1 : - locp2 

; restore registers 

; remove locals 

; return 



ENDFUNC 



HaaxXTopBwd FWC EXPORT 



(?do 



edoi 

•do2 



link 


at. 10 


movea . 1 


S0006 (a6) ,a0 


move . 1 


S000C(a6) ,d3 


lsr.l 


*l.d3 


subq. 1 


#l.d3 


move. 1 


laOJ ,d0 


move . 1 


dO.dl 


swap 


dl 


neg, .w 


dO 


add.l 


di.dO 


move . 1 


dO. iaOl* 


dbf 


d3.9do 


unlk 


at 


res 




©JDTUNC 




Bwd FUNC 


EXPORT 


link 


a6.«0 


movenu 1 


d4-d6.-ia"7) 


move*. 1 


S0008(a6).a0 


movea.l 


aO.al 


move. 1 


$O00C<a6).d< - 


move. 1 


S0010la6),d3 


move. 1 


d3.d6 


add.l 


d6.d6 


lsr.l 


fl,d« 


lsr.l 


#l.d3 


sutjq. 1 


• l.df 


SUOQ. 1 


■ I.d3 


adda.l 


d6.al 


move.l 


d3.dS 


move.l 


<a0) ,d0 


move. 1 


<al),dl 


move. 1 


d0.d2 


add.l 


dl.dO 


sub. 1 


dl.d2 


move.l 


dO.dl 


swap 


dl 


neg.w 


dO 


add.l 


dl.dO 


move.l 


dO. (a0>* 


move.l 


d2.dl 


swap 


dl 



no local variables 

stare 
area 

area (long) 

erea-sl 

dO«HC**Y 

dlsKC 

dlsGH 

dO*H(-CJ 

dO.Ol 

•Y**«01 

while -l!«--area 

remove locals 
return 



no local variables 
store registers 

startK 
startC 
height 
width 

linelen»width 

linelen (bytes) 

height/ »2 

width/* 2 

height-«l 

width-«i 

startG+slinelen 

line count » width 

dOsHAHBs'YO 

dl«GAGB«»Yl 

(UsHAHB 

dO-OAOB 

d2slA!B 

dim HO 

dl.CH 

dO-M(-G) 

dO.Ol 

•Y0**»0A0B 

dloKC 
dl-GH 



rMocTfTiiTr cucrrr fotn c icn 



WO M/23385 



PCI7GB94/00677 



711 



Engineering : Ki icsCode :Ccmp?ic: : Kaar . a 







add. 1 


dl. d2 


move . 1 


d2. (alu 


db: 


d5 . *do2 


nove . 1 


al.aO 


dhf 


da.adol 


movem. * 


ta7) <.,;tt-d6 


unlk 


a6 


rta 




ENDFUNC 




EOT 



d2=W(-G) 
d2 = 01 

; while. - 1 ! e- - linecounc 

: scartHsscartC 

; while -i : =--heicfic 

; restore registers 
; remove locals 
; return 
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Z :cp/ri^ht 1993 KLICS Li.tuced 
All rijnts reserved. 

v.'r:::en ry: Adrian Lewis 



23 wavelet transform convolver irast hardware emulation) 
New improved wavelet cceffs : 11 19 5 3 

Optimized for speed: 
dim • False 
src/dst occave == 0 



•define FwdS 1 addrO . dAC. dAH ) \ 
vs*t shore MaddrO; \ 

dAC* ( V^sv* i V3»V«1 >) ; \ 

dAG*rv* <va<<«l ) ; \ 
dAHsv3*<V5<<sl ) ; \ 
dAK*=v3* (V9«s 1 ) ; 

•define Fwdl ( addx 1 . dAC . dAH , dBG . JBH ) \ 
v«* 1 short Maddrl; \ 
dSC» (v3*v* |vs=v«l ) J ; \ 
dAH»»v*(vs<«»l) ; \ 
dBKsv3*lvs«<«l) ; \ 
dAG-=v3* lvs«sl) ; 

• define Fwd2 (addr2 . addrl . addrO.dAG. dAH. dBC, dBHI \ 
v*-( shore Madeira; \ 
dAH-B < v3«v* ( V3cv«l) ) ; \ 

<±BG* » V* ( V3< <c 1 ) ; \ 

dAG*«v3* i vs<<= 1 J ; \ 
dBH*sv3*(vs«al) ; \ 
•(short •;addr0sidAH*15i>>5; \ 
•(short •) addrl* (dAG*15)»5; 

•define Fvd3 1 addr3 . dAC. dAH. dBC. dfiH) \ 
v«» (short »Jaddr2; \ 
dACs ( v3sv* 1 vs*v«l) ) ; \ 
d£H*sv* (VS<<*1 J ; \ 
dAH«v3- (vs«sl ) ; \ 
d£0-«v3» ( vs<<o 1 ) ; 

^define FwdO (addrO * addr3 . addr2 , dAC. dAH. dBC. dSH) \ 
v»»t short # )addrO; \ 

dBH-« (v3»v* (vs«v<<l ) ) ; \ 
dAG*av* (vs<<al ) • \ 
dBG*»v3* I VS<<»1) ; \ 
dAH«»»v3* (VS«el) ; \ 

*(short •)addx2«<dBH*15)>>5; \ 
•t shore •>addr3«<dBG*15)»5; 

• define Fwd£(addr3 . addr2.dBC.d£H) \ 
v*Mshort »)addr3; \ 

dBH*o < VS»V<<1 ) ; \ 
dBC->(vs«2); \ 

Vshort # )addr2s{dBH*15)»5; \ 
• {snort v )addr3>(dBC*15)»S; 
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♦define Fv*j(base, «n<Kinc) \ 
acidrO-taae; \ 
addr3«addr0- ( inc>>2 : ; \ 
addr2saddr3- ( inc>>2) ; \ 
addrl=addr2- (icc>>2) ; \ 
rvdSladdrO.dAG.dAH) ; \ 
addrl*sinc; \ 

Fwdl(addrl,dAC.dAK.dBG.dBHi ; \ 
addr2* = mc; \ 

Fvd2 Iaddr2, addxl. addr 0 . dAC, dAH. dBC . dBH) ; \ 

addr3*=inc; \ 

while ( addr 3<and) { \ 

Fvd3(addr3.dAG.dAH,dBG.dBH) ; \ 

addrO*=inc; \ 

FwdCMaddrO. eddr3. addx2.dAC.dAH.dBC.dBH) ; \ 
addrl*sine; \ 

FwdKaddrl.dAG.dAH.dBC.dBH) ; \ 
addx2*»inc; \ 

Fwd2 ( addr 2 . addrl , addrO . dAC. dAH . dBC . dBK ) ; \ 
addr3*«inc; \. 

) \ 

Fwd£ I addx-3 . addr 2 . dBC . dfiH) ; 

extern void FASTFORWARD ( char *data. long incl. long endl, long inc2. char •enbS); 
extern void HAAAFORWAJVD ( char 'data, long incl. long endl. long inc2. char »end2); 

void FastForvard(char *daca. long incl. long endl. long inc2. char «end2) 

register short v. vs. v3. dAC. dAH. dBC. dBH. inc.- 
register char •addrO. *addrl. *addr2. 'addr 3, -end; 
char •ba»e; 

inc«incl; 

for (base»daca;base<end2 ;baae*ainc2) { 
enda ba % •* • ndl ; 
Fwd (base. end. inc) ; 

) 



void Daub<Forvard (short •data, int size (2). int oct_dst; 

( 

int oct. area«size(0)«size(l]«l; 
short widths si xe [0] «1; 

char 'top.area* (char •Jdata. •lert*widch*(char »)data; 

t cr i oct = 0 ; oct ! soct.dst ; oct** } { 

long cinc»2<<oct, cinc4«cinc«2. 

rinc=iixe (0)<coct*l, rinc4«rinc«2; /* col and row increments in t. 

FAST FORWARD ( (char • ) data, cine 4, width-cine, r inc. top) ; 
FA£TFORWARD< (char •) data. rinc4.aree-r inc. cine, left ) ; 

) 

) 

void HaerForvard( short 'data, int sire {21. int oct.dst) 
( 

int oct, area«sis«(0)*sixe(l)«lr 
short widtfa»aize (0)«1; 

char -top-area* (char • Jdata. •Xmt t«width*( char •)data; 

for(oct»0;oct !»OCt_dst ;oct*>*) ( 

long cinc«2«oct, cinc2«cinc«l. 
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nnc~size(0)«oct*;. r incisf me<<l; /■ col and row increments :n t 

HAARFORWA RO ( (char • j data. cinc2 .width, rmc . top: : 
HAARTORWARDiicnar • i data. nnc2 . area . cine . left : ; 



ycid Hybr.dFcrvardl short -data, int size(2). int oct.dat i 

int cct. area*aize(0) •sizefll«i; 
shcrt width = suef 0| <<i; 

char -cop=area-(char Mdata. • left-width* (char *)data; 

HAA rfokwa rd ( (char • J data, 4, width. sizefO] «1. top) ; 
HAAKFCRWARD ( (char • } data . s ixe { 0 J <<2 , area. : , J ef t ) ; 
for (octsl;occ : =oct.dst ;oct ** ) ( 

long cinc=2«oct. cinc«scmc«2 . 

rinc»sire(OJ<<oct*i. rinc4sr inc<<2; /• col and row increments in t 

FASTFCPWARD ( (char ♦)data.cinc4.width-cinc.rinc. top) ; 
FASTFOKwakjd ( (char •) data . rinc4 . area- r inc. cine, left) ; 

) 

) 

Adeline BwdSO (addrO. dAG.dAH, dBH) \ 
v=" (short •jaddrO; \ 

dAGs - ( V3»V* ( VSaV«l) ) ; \ 

dAH.v*(va«sl) ; \ 
dBHcvs<<l; \ 

'define BwdSl (addrl, addrO. dAG.dAH. dBH) \ 
v=« (short •) addrl; \ 
dBH**(vs«v«l) ; \ 
v3=vs*v; \ 
dAC*ov3~ ( vs<<»2 ) ; \ 
dAH-«v3* (vs<<«l) ; \ 
•(short •iaddrO«(dBWO)»3; 

•define Bwd2 (addr2 . dAG. dAH, dBG. dBH) \ 
vs' (short # )addr2; \ 
dBG a -<v3sv* (vssv<<l) ) ; \ 
dBH-v (V9«sl ) ; \ 
dfJU«v3* (vs««i> ; \ 
dAG*sv3« (vs<<&1 ) ; 

•define Bwd3 ( addx3 . addr2 . addxl . dAG, dAH. dBG. dBH) \ 
vs*< shcrt *)addr3; \ 
dAH*s ( v3»v* < vs«v<< 1 ) ) ; \ 
dAG**v* ( vs<<=! ) ; \ 
dBG*«v3* (vi«cl) ; \ 
dBH-«v3* (vs«8l) ; \ 
•(short •) addrl* (dAH*7)>>4; \ 
•(short -)addr2»(dAG*7)»4; 

•define BvdO (addrO , dAG. dAH. dBG. dBH) \ 
v»*( short MaddrO; \ 
dAG* - (v3«v* (vs»v«l) ) ; \ 
dAHcv* (vs««l) ; \ 
dBH*8v3»(vs««l) ; \ 

dBC<»»v3* ( v»<<» 1) ; 

•define Bwdl (addrl .addrO. addr 3 . dAG.dAH, dBG. dBH) \ 
v«» (short •) addrl; \ 
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dBH*3 IV)3V* ( V3M«1) ) ; \ 
dBG* JV» < V|<<> i ) ; \ 

dAG*«v3« iva<<*l) ; \ 
dAK-sv3* IV$<<»1) ; \ 

•(short Maddr3=(dBH*7)»4 ; \ 
•(short •)«ddrO=(dBG»7)>>4: 

•define Bvci£2 (addri . dAC. dAH. dBH) \ 
v:* (short *iaddr2; \ 
v3«v* (vssv« I ) ; \ 
dBHs<vs««2); \ 
dAH*«v3*vs : \ 
dAG*=v3* (vs<<= 1 ) ; 

•define BwdE3 (addr 3 * addr 2 . addrl . dAG. dAH. dBH} \ 
v=» ( short •)addx3; \ 
dAH*« (v3«v*(vssv«l) ) ; \ 
dAC*»v* (vs«»l ) ; \ 
dBH-rv3*(vs<«l) ; \ 

dBH-«v3*(VS<<rl) ; \ 

•(short •> addrl* tdAH*7)»4; \ 
•(short # )addr2*(dAG<0)»4; \ 
•(short Maddr3=(dfiH*3)»3; 

•define Bvd (base. end, one) \ 
addxOsbase; \ 
addr3»addr0-(inc»2) ; \ 
addr2aaddx3- ( inc>>2) t \ 
addrl = addr 2 - (inc>>24 ; \ 
BvdSO UddrO.dAG.dAH, dBH) ; \ 
addrl+*inc; \ 

BvdSl (addrl. addrO. dAG. dAH. dBH); \ 

addr2*»inc; \ 

while Uddr2<end) ( \ 

Bwd2(addr2.dAG.dAH,dBG.dBH); \ 

addr3*sine; \ 

Bwd3(addr3,addr2. addrl. dAG, dAH, dBG, dBH); \ 
addr 0*»inc; \ 

BwdO(addrO.dAG.dAH.dBC.dBH); \ 
addr lysine; \ 

Bwdl (addrl . addrO , addx3 . dAG. dAH, dBG. dBH) ; \ 
addr2*«inc; \ 

) \ 

BwdS2(addr2,dAC,dAH.dBH) ; \ 
addr 3 ♦=inc; \ 

&wd£3 ( addr 3 . addr 2 , addrl , dAG, dAH, dPH) ; 

extern void FASTBACKWARD ( char •data, long incl. long loopl. long inc2. char *end2) 
extern void haarbacxwakd ( char •date, long incl, long loopl, long inc2. long loop2) 
extern void HAARTOPBWD I char •data, long height, long width); 
/• extern void HAARXTOPBWD ( char • data, long area);*/ 

void FastBeckvardichar *data, long incl, long endl, long inc2, char *end2) 

register short v, v», v3, dAG, dAH, dBG. dBH. ine? 
register char •addrO, •addrl, *addr2, -addrS, -end; 
char * base i 

incsincl; 

ioi (base*data;base<end2;baae>»Binc2) ( 
endsbaae+endls 
Bwd (base, end. inc) ; 

) 
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1 

void Daub4Backward< short 'data. int size(?i.:nt oct.src) 

:n: cct. area«si ze (0 J • size ( 1 ) <,<! ; 
short width=size(0)<<l; 

char •cspsarea* (char *)data. • lef t=vidth«« tchar *)data; 

:cr(oc:=occ.src- l;oct>=0;oct ( 

long cinc=2<<oct. cinc4scinc<<2 . 

nncsaize (0) <«oct *1. rinc4srinc<<2 : /• ccl and row increments in t 

FAST3ACKWAJUM (char ■ ) data. rinc4 . area- <r:nc«l) .cine, left) ; 
FASTBACXWARD ( (char •) data . cinc4 . width- icinc«l ) . rinc. top) ; 

j 

j 

void HaarB*ckvard(date. size,oct_src) 

short *data; 

int size (2], oct_src; 

{ 

int oct, areassize(0)«si2e[l)«l; 

snort width-size(0)<<l; 

cnar *top-area* (char # )data. • left swidth* (char *)data; 

for ( cct soct_src-l ; oct>0 : oct ) ( 

long einc*2«act. cinc2«cine«l. 

rinc»eize(0]«oct»l. rinc2«rinc«l; /• col and row increments in t 

haa*BACXWAA3( (char • ) data . r inc2 . s i ze ( 1) »oct . cine, s ize ( 0 J >>oct ) ; 
haarbackward ( ( chax •) date . cinc2 . size ( 0) »oct . rinc. size (1 ) »oct ) ; 

haartopbwd( (char -Idata. sized], sixe(OJ) ; 
/• HAARXTOFSWD < (char • )data . axea»l ) ; • / 

) 

void HybridBackvard (data. size. oct_s re) 

short 'data; 

int size(2). oct_src; 

( 

int oct. area»size(0) v size(l J<<1; 

short width»size (0}<<1 ; 

cr.ar •topsarea* (char • )data, »lef t =widtJ> (char *)data; 

forioct«oct_src-l;oct>0;oct--) ( 

long cinc=2«<oct, cinc4ccinc««2, 

rinc=size(0]«cct*l, Tinc4»rinc<<2; /• col and row increments in t 

FASTBACKWARD ( ( char ■ ) dat a . rince . area- ( rinc«l ) . cine, left I ; 
FASTBACXWARD ( (char •) data, cince . width- (cinc«l ) , rinc . topi ; 

) 

haartofbwdi (char • >data. size! 1) . size (0) ) ; 
/• haajoctopbwd ( (char • )data, area>>l) ; •/ 

) 
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53000 Fast Forward /Backward code 



seg. klics* 



macro 








FvdScarc 


aaddrC,&dAG.4dAH 




move. w 


(fcaddrO) ,d0 




vs»< short MaddrO 


move, w 


dO.dl 


* 


V33V 


add. v 


dl.dl 


i 


VS<<«1 


move.w 


dl.d2 


i 


v3svs 


add.v 


d0.d2 


* 


v3»vs*v 


move.w 


d2,adAG 


* 


dAG«v3 


add.v 


dl.dl 


• 


V8««l 


add.v 


dO.adAG 




dAG+«v 


add.w 


dl.tdxc 




dXG*»vs 


move .w 


d2.4dAH 




dAH»v3 


add.v 


dl.dl 


# 


va«sl 


add.w 


dl.fcdAH 




dAH+.vs 


add.w 


d2.&dAH 




dAH*«v3 


add.w 


dl.dl 




V9«»l 


add.v 


dl. idAH 




dAH*»vs 



macro 

FwdOdd taddrl . tdAG » tdAM. tdBG, tdfiH 



move.w 


Uaddrl) ,d0 




v» # (short •Jaddrl 


move.w 


dO.dl 




vs*v 


add.w 


dl.dl 




VS«al 


move.w 


dl.d2 




v3«va 


add.w 


d0,d2 


* 


v3«vs+v 


move.w 


d2.tdBG 




dSGsv) 


add.w 


dl.dl 


» 


VS<<»1 


add.w 


dO,*dAH 




dAK*.v 


add.w 


dl.adAH 




dXM*«vs 


move.w 


d2,4dBH 


# 


dBH«Vl 


add.w 


dl.dl 




VS«sl 


add.v 


dl.4dBH 


t 


dBH+.vs 


sub.v 


d2.4dAG 


* 


dAG-=v3 


add.w 


dl.dl 


* m 


va««l 


sub.v 


dl.&dAC 


3 


dAG-.va 



ends 



macro 

PwdBven a addr 2 . a addr 1 . taddr 0 . 4dAC . adAM . &dBC . 4dBH 

move.w (4addr2),d0 ; v«* (short *>addr2 

move.w dO.dl ; va»v 

add.w dl.dl ; ve««l 

move.w dl,d2 ; v3«va 
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add. v 


~d0.d2 




v2 rvs * v 


sub. v 


d2.4dAH 




dAK-svj 


add.w 


dl.dl 




vs<<sl 


add. w 


dO.&dfiC 




dBG^sv 


add.v 


dl.idBG 




dBG* :VS 


add.w 


d2 . 4 dAG 


; 


dAG^svi 


add ■ w 


dl . dl 


; 


vs<<sl 


add .w 


dl. idAC 




dAG*«vs 


add.w 


d2 . &<±3H 


: 




add . w 


dl ,dl 




VS<<c 1 


add.w 


dl . tdBH 


« 


dBH*«VS 


clr .w 


dO 




dO-0 


asr. w 


• 5. 4 dAH 




dAH>>«5 


addx.v 


d0.4dAH 


» 


round dAH 


asr .v 


«5.4dAC 




dAG»*5 


addx.v 


dO . 4dAC 




round dAG 


move . w 


idAH. UaddrO) 




•(snort *)addrO=dAH 


move. w 


4 dAG. (4addrl) 




•t snore MaddrlsOG 


mend 








macro 









FwdEnd 4 addx 3 . 4addx2 . 4 dBG. 4 dBH 



edo 



move . w 
add.w 
add.w 
lsl.w 
sub. w 
clr.w 
asr. w 
addx. w 
air. w 
addx. w 
move . w 
move . w 

endm. 



macro 



<&addx3 ) ,d0 

dO.dO 

d0.4dBH 

•2 f d0 

dO.*dBC 

dO 

«5.£dBH 
dO , 4dBH 
•S.adBC 
d0.4dBG 
4dBH. (4addr2) 
4dBC. <4addr3> 



v««( shore •)addr3 

V<<«1 

dBH*.v 
v<<«2 
dBG**v 
dO-0 
dBH>>.5 
round dBH 
dBG»«S 
round dfiG 

•(short •)addr2*dBH 
•(short •)addr3»dBG 



Fwd 


4 base. tend, tine 




movea . 1 


&base,aO 


; addrOsbase 


move . 1 


iinc.dO 


; dOsinc 


asr. 1 


92. dO 


; d0«inc>>2 


movea . 1 


a0.a3 


; addr3saddr0 


suba . 1 


d0.a3 


; addr3-x ( inc>>2 ) 


movea . l 


a3.a2 


; addr2»addx3 


suba. 1 


d0.a2 


; addr2-« ( inc>>2 ) 


movea . 1 


a2,al 


; addr 1» addr 2 


suba. 1 


dO.al 


; addrl-«(inc>>2) 


Fwdstart 


aO.d4.dS 


; FwdStart (addrO.dAG.dAH) 


adda.l 


ainc.al 


• addr lysine 


FwdOdd 


al.d4.d5,d6.d7 


• FwdOdd ( addx 1 . dAG . dAH . dBG , dBH ) 


adda.l 


4inc.a2 


addr2* = inc 


FwdEven 


a2.al.a0.d4.d5.d6.d7 


rwdTven ( addx 2 , addr 1 . addx 0 , dAG . dAH . da 


adda.l 


4inc.a3 


addr3*aine 


FwdOdd 


a3,d6.d7,d4,d5 


FwdOdd (addr 3 , dBG. dBH. dAG. dAH) 


adda.l 


4inc.a0 


addrO**vnc 


FwdEven 


a0.a3.a2.d6.d7.d4.d5 


FwdEven ( addr 0 . addr 3 , addr 2 , dBG . dBH . dA* 


adda.l 


4inc.al 


addx lysine 


FwdOdd 


al.d4,d5.d6,d7 


FwdOdd { addr 1. dAG. dAH. dBG. dBH) 


adda.l 


4 inc . a2 


addr2*=inc 
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Fvtirven 
adda.l 
cmpa. 1 
bgc .w 
FwdEnd 

endm 



a2. al.a0.d4.d5.d6.d7 
tine. a 3 
a 3 . 4 end 

edo 

a3. a2.d6.d7 



FvdTven ; addr 2 . acdr 1 . aedx 0 . dAC . dAH . dB- 

addr3»« mc 

ad<lr3<end 

while 

FwdEnd I addx 3 . addr 2 , ciBC . dSH ) 



FascForward FUNC 



EXPORT 



link 
movem. 1 

move. 1 
movea . 1 
«do movea. 1 
adda.l 
Fvd 
adda.l 
caroe.l 
bit.w . 

movem. 1 

unlk 

rts 



a6, #0 

d4-d7/a3-a5. -la?) 

2000C Ia6) ,d3 
SC008 <a6) .a5 
aS.ae 

S0C10(a6) ,a4 
a5,a4.d3 
S0014 (a6).aS 
$0018(a6).a5 
Qdo 

<a7)*.d4-d7/a3-a5 
a6 



no local variables 
score registers 

incsincl 

basc=daca 

•nd»baae 

end*»endl 

Pwd(basc. end. inc) 

base*sinc2 

end2>baae 

for 

restore registers 
remove locals 
return 



END FUNC 



macro 
BwdStartO 

move.w 

move . w 

add.w 

add.v 

move .w 

neg.w 

move.w 

add. v 

lsl.w 

move.w 



4addr0, 4dAG, 4d*H, 4dBH 



UaddrO) ,d0 

dO.dl 

dl.dl 

dl.dO 

d0.4dAG 

4dAG 

d0,4dAH 

dl.4dAH 

•2,dl 

dl . 4dBH 



v.» (short *)addrO 
vs»v 

ve«sl (va«2v) 
v*»va (v«3v) 
OAG-v3 
dACs -dAC 
dAH«v 
dAH*-vs 
vs«<*2 (vss8v) 
dBH-va 



endm 



macro 








BwdScartl 


4 addr X . 4 addr 0 , 4 dAG , 4dAH . 4dBH 


move . v 


(iaddrl) .dC 


* 


v«« (short •)addrl 


move.w 


dO.dl 




va»v 


add.w 


dl.dl 


s 


va«»l 


add.w 


dl.4dBH 


; 


dBH*-va 


add.w 


dl.dO 




v*»vs (v«3v) 


lsl.l 


•2,dl 


s 


vs««2 (va«8v> 


add.w 


dl.dO 


s 


v*«vs Ivtillv) 


add.v 


d0.4dAG 




dAG—v 


add.w 


dl.dO 




v*»vs lv«19v) 


sub. w 


d0.4dAH 


* 


dAH-«v 


clr.w 


dO 


I 


d0»0 


asr.v 


•3.4dBK 


s 


d£H»«3 


addx.w 


dO,4dBM 


! 


round dfiH 


move.w 


4dBH. UaddrO) 


t 


• (shore *)addrO«dBH 



endm 
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rracrc 

EwcEven &addr2 . 4dAG , tdAH. kdBG. adBH 



TCVe . * 

rr-cve . w 
add . - 
acd . w 
mov«.w 
r.eg.w 
mcve . « 
add.* 
isl .w 
acd.w 
acd.w 
acd.w 
add.w 



:&addr2) 

dO.dl 

dl.dl 

dl.dO 

dO.LdBG 

dO.fcdBH 

dl. tdBH 

#2.dl 

dl.dO 

dO.&dAH 

dl.dO 

dO.kdAC 



.dO 



vs» (shore *)addr2 

V55V 

vs«<«l (vs«2v) 

v*=vs tv=3v) 

dBGrv 

dBGs -dBC 

dBH-v 

dBH»sva 

V3<<s2 (vssBv) 

V*cV3 (V»11V) 

dAH*sv 

v>svs lv«19vJ 
dAG*sv 



er.dm 



macro 
SwdOdd 

move .w 

move . w 

add.w 

add.w 

add.w 

add.w 

add.w 

lsl.w 

add.w 

add.w 

add.w 

sub.w 

clr.w 

asr.w 

addx.w 

move. w 

asr .w 

addx.w 

movt • w 



t addr 3 . &addr2 . iaddr 1 . adAG . 4dAH . adBC . idBH 



Uaddr3> .dO 

dO.dl 

dl.dl 

dl.dO 

dO.adAH 

dO.fcdAG 

dl.adAC 

• 2.dl 

di.dO 

dO.adBG 

dl,dO 

dO,adBH 

dO 

#4.adAH 

dO.adAH 
idAH. (iaddrl) 
M.tdAG 
dO.adAG 
tdAG. (*addr2> 



v«- (short *)addx3 

V88V 

vs««l <vt»2v) 
v*avi <v«3v) 
dAH»«V 
dAG-»v 
dAC**vt 

vs««2 <vs»8v) 
V«*V8 ivillv) 
dBG*»v 

v**vs (v«19v) 
dBH-«v 

dOaO 
dAH»*4 
round dAH 

• ( shore • ) addr l*dAH 

dAG»«4 

round dAG 

•(Short MaddrJadAG 



en dm 



macro 
5wd£nd2 

move . w 

move. w 

add.w 

add.w 

lsl.w 

move. w 

add.w 

add.w 

add.w 

add.w 



aaddr2 * a dAG , adAH . adBH 



<fcaddr2) 

dO.dl 

dl.dl 

dl.dO 

•2,<U 

dl.adBH 

dl,dO 

dO.adAH 

dl.dO 

dO.adAG 



,d0 



vs* (short 
vs»v 

v««<«l (vi«2v) 
v*»vs (v»3v) 
vo<<»2 tv»»6v> 
dBH«VS 

V«0VS ivsllv) 
dAH*«v 

v*»vs (v»19v) 
dAG*»v 



) addr 2 



endm 



macro 
3vl£nd? 



&a**r* . 4addr2 . *a41rl . 4dAG . adAH. 4dBM 



ri mmn itt rufrr mm r 



WO 94/23385 



PCT/GB54/006T7 



721 



Er '5ine«rins:KiicsCcde:CompPict:CcnvolveSH3.a 



• 








no ve . w 


f £ iHHr > 1 Aft 




move . W 


dO H l 




add . w 






adc . w 


Ql . GO 




dUU • W 


«W . fcOAn 




arlH w 
oUQ • W 


OU . &QAG 




8 GO , V 


ai . 4aAG 




flOQ . w 


dl . 4 dBH 




lsl.l 


»4.dl 




sub. w 


dl,&dBH 


• 


clr .w 


dO 




asr . w 


»4.&dAH 


• 


addx.w 


dO.AdAH 




move . w 


fcdAH. ttaddri) 




asr.w 


•4,4dAG 


t 


addx.w 


dO.idAG 




move.w 


&dAC. Uaddx2) 




asr .w 


•3.&dBH 


• 


addx.w 


dO.fcdBH 


• 


move.w 


&obh, UaddrS) 




endm 




macro 



ado 



: vs»< short * ) addr3 
; V5=v 

; vs«*l (vsr2v) 
? v*«vs <v«3v) 
; dAH*ev 
; dAG+sv 
; dAG*evs 
; dBH^.vs 
; vs<<=4 (v*32v) 
; dBH-svs 
; d0«0 
; dAH»»4 
; round dAH 
; • (short NaddrlsdAH 
; dAG».4 
; round dAC 
; '(short •Jaddr2sdAG 
; dBH»s3 
; ^ound dBH 
; • (short •)addr3=dBH 



fiwd 


&base. tend. Line 


• movea . 1 


ibaee. aO 


move. l 


tine. dO 


asr . 1 


•2.d0 


movea . 1 


a0.*3 


sube.l 


d0.a3 


movea. 1 


a3,a2 


suba.l 


d0.e2 


movea . 1 


a2,al 


suba.l 


dO.al 


BwdStartO 


a0.d4,d5.d7 


adda.l 


&inc.al 


BwdStartl 


al.a0,d4,d5.d7 


adda.l 


4inc.a2 


BwdEven 


a2,d4,d5,d6,d7 


adda.l 


iincaJ 


BwdOdd 


a3.a2.al,d4,d5,d6 


adda.l 


tinc.aO 


BwdEven 


a0.d6.d7,d4.d3 


adda.l 


tine, al 


BwdOdd 


al.a0.a3.d6.d7.d4, 


adda.l 


a inc. a2 


cmpa.l 


a2, tend 


bgt 


9 do 


Bwd£nd2 


a2.d4.d5,d7 


adda.l 


fcinc,a3 


BwdCndJ 


a3.a2,al.d4.d3,d7 


endm 





rastBacJrward niSC 



EXPORT 



link a6,#0 

movea. 1 d4 -d7 /a3 - a5 , - < a7 ) 

move.l $000C(a«),d3 

movea. 1 S0006(a6l.aS 



; addrl abase 

; dO.inc 

; d0«inc»2 

; addr3saddr0 

; eddr3-« linc»2) 

; *ddx2.addx3 

; addr2-a(inc»2) 

; addrl«eddr2 

, addrl -.{inc»2> 

; BwdStareO ( addrO , dAG , dAH. dBH) 

; addrl*sinc 

; BwdStart 1 ( addrl . ajidrO . dAG . dAH. dBH) 
i* addr2«-«inc 

' BwdEven { addr2 . dAG . dAH . dBG . dBH ) 
addx3*«inc 

BwdOdd < addr3 , addr2 . addrl . dAG. dAH. dBG 
addxO*»inr 

BwdEven ( addr 0 . dBG , dBH , dAC , dAH ) 
addrl ♦sine 

BwdOdd ( addrl . addr 0 , addr 3 . dBG . dBH . dAG 

addr2*.inc 

addr2<end 

while 

BwdEnd2 ( addr 2 . dAC , dAH , dBH ) 
addr 3+ *inc 

BwdEnd3 (addr3 . addr2 . addrl. dAC. dAH, dE 



no local variables 
store registers 



; incline 1 
: base*data 



Cl IOTTiti »tt r»i ir-r-r trvn r «m 
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mcvci . 1 


a5.a4 


; endsfcase 


a oca . 1 


SOU i 0 i at J , Ai 


• end»-sencl 


Bvd 


aS.a4.d3 


Bud I base, er.c. inc: 


adda . X 


S0014 ia6; ,a3 


Dase*=xnc2 


cmpa. 1 


S0018<a6).ai 


end2>base 


blew 


Gdo 


tor 


Tcverr.. 1 


(a">*.d4-n7/a)-a5 


restore registers 


urlk 


a6 ; 


remove locals 


res 




return 


DJDFUNC 






EMD 
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• © Copyright 1993 JUICS Limited 
' All right* reserved. 

t 

• written by: Adrian Levis 

e 

» e 

• Test versions cf colour space conversions iu C 

include <Meraory.h> 
■ include <Ouick£rav. h> 

•define NevPc inter (per. type, aixe) \ 
saveZone=GetZone() • \ 
SetZone (Systeazonef ) ) ; V 
if (nil»»tptr*(type)NewPtr (size) ) ) { \ 
Set2one(ApplicZone() ); \ 
if (nilss<ptrs(type)NewPtr(size))) { \ 
Set Zone ( savezone) ; \ 
retuzulMerorytrrorO); \ 

) \ 

SecZone ( save Zone ) ; 

typedef union ( 

long pixel; 

char rob (4 3; 
) Pixel; 

/• Special YUV space version •/ 
•define rgb_yuv(pixmap, Yci \ 

pixel. pixel»0x808G8(r # pix»ap*.*? \ 

r« (short) pixel. rgb [1 ] ; \ 

cs ( short ) pixel . rgb (2 J ; g*cg; \ 

ba(ahort)pixel.rgb(3 j; \ 

Y«(b«3)-b; \ 

g**r; \ 

Y**9*g-g; \ 

Y»»4; \ 

Y.«g; \ 

•Yc~«Y: \ 

Y».2; \ 

U*«b-Y; \ 

V*«r-Y; 

#define limit (Y, low, high) \ 

Y< ( low* «2 ) ? lov«2 ; y> ( high«2 ) ?high«2 : Y 

/• Standard YUV space version - Bt294 C*07(0> node limiting •> 
*de f ine rgb_yuv3 2 ( p ixmap . Yc ) \ 

pixel. pixel»0x808080 A »pixaap**; \ 

rs(long)pixel.rgb(l); \ 

g»( long) pixel, rgb (2) ; \ 

b-(long)pixel.rgb(3) ; \ 

Y« (306»r ♦ 602»g • 117»b>»8; \ 

•YC** • limit(Y. 16-128. 235-128); \ 

U*« (512T - 42S*g - 83«bl»8; \ 

V*. (-173T - 339«g * 312»b)»8; 

void P.GB2YDV12 Mnng •pixjnap. short *Yc. short •'.»-. short *Vc. ins area, int wi* 
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Ion? •pixmap2«pi3cnap*cols. Tow. •endspix'nap-area: 
sr.crt *Yc2»YC*widtr.; 

-r.iie ipix»ap<end) ( 
rov=pixmap*widch; 
while ipixnap<row) ( 
Pucei pixel; 
ion? r.g.fc. Y.U=0.v»C; 

rgb_yuv32 (pixjuap. yc) : 
rgb_yuv32 (pixroap. Yc) ; 
rgb_yu v 3 2 ! p ixmap2 . Yc2 ) ; 
rgb_yuv32ipixmap2. Yc2) ; 
0>>«2; 
V>>r2 : 

•Uc — slimit <U. 16-128.240-128) ; 
•Vc~«limit (V. 16-128.240-128) : 

) 

p ixm»p*= cols ♦cols -width; 
p i X3tap2 ♦ sco ls*cols- width; 
Yc*swidth; 
Yc2*«width; 

) 

) 

typedei struct { 

snort ry. rv. by. bu; 
) RGBJTab; 

OSErr RGBTabletlcng ••tab) 

i 

RGB.Tab •table; 

int i ; 

THt saveZone; 

MewPointer (table. KCB.Tab", 256*sizeof (RGB.Tab) ) : 
•tab»(long •) table; 
for(ir0;i<128;i**) { 

table (i) . ryO06«i»8; 

table(i) . rv«173»i>>8; 

tabled) .fcy»117«i»8; 

tabled) .bu»83-i»8; 

1 

tor t isl28 ;i«256;i*-) ( 

tableti] . ry*306» < i-256) »8 ; 
tableti) .rv=173Mi-2S6)»3; 
tablefil .by*117« (i-256)»8: 
tableti) .bu»83* <i-256)»8; 

) 

return Inotrr) ; 

) 

typedef struct ( 

short ru, gu, bv. gv; 
) UV32_Tab; 

uv32.Tub •W32.Table() 

{ 

UV32_Tab • table.- 

int i ; 

table. iUV32_Tab • >Newpcr (236'sireof t UV32_Tab> I : 
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f cr C i*C; i< 128; i — I ( 

cable [i J .ru*:26«-( U36«i»lO) ; 
tatle(i) .gu*128-(-731«i»i0) ; 
cabled! .bvsi28* f 1815 •i»10) ; 
cabled) .gvr-352 • 1»10; 

) 

ior(iri28:i<2S6;i**) : 

cabled) .rus 12 8* i 14 36* ii -2 56) »10) ; 
cabled) .gu=128«H-73:» d-2 56) >>10) ; 
:able(i] .bv=128* (1815* d -236) »10) ; 
cabled 3 .gv.-3 52» l i -2 56) »10; 

) 

recuml cable) ; 



typedef scrucc ( 

long u. v; 
) OV32Tab; 

OSErr uV32Table(long ••cab) 

< 

long # ycab; 
UV32Tab •uvcabj 
inc i : 
THt save zone; 

NevPoint«r< •tab. long* , 512* sixeof ( long) *312 •siieof (UV32Tab) ); 
ycab«*tab; 

uvtabe <UV32Tab* l 4ytabC 312 ] ; 
ford — 25«;i<236;i**> ( 
long yyy, sp; 

9 p=0xOO0O0Ofe4(i<-l2e?0;i>127?2S3:i*123) ; 
yyy.sp; yyy«-8> 
yyyl=3p; yyy<<«8; 
yyy l*ap; 

ytab[Ox000001xf4i}=yyy; 

) 

ford*-256;i<256;i**) ( 
long ru.gu.bv.gv; 

runOxfff ffffe 4 I1436*i»10); 
gusOxOOOOOlfe 4 (-731-i»10); 
bvsOxOOOOOlfe 4 (1813'i»10); 
gvrOxOOOOOlfe 4 < -352»i>;>10) ,• 
uvcab^Ox000001FF4i ) .u« ( (ru«8) Igu )<<8 ? 
uvtabl 0x0 0000 lIT4i) . v» <gv«8 ) Ibv; 

) 

return (nofirr) ; 

1 - 

cypedef s cruet ( 

shore u, v; 
) UVUTab; 

OSErr UVUTableflong ••cab) 

( 

shore •ytabr 
UVUTab •uvcab; 
inc i; 
THx save Zone; 
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NewPcintert 'tab. long* . 512 •sixeof i short ; • 5 12 • siieot : 'JV16Tabi ) ; 
y:ab=* (short '*uab; 
ovcab. lUVHTab* > &ytab (512 ) ; 
forlir-256;i<256:i**J ( 

long yyy. sp; 

sp.OxOO 0000 let I i i< - 129 ?0 : i> 12 7* 25 5 : : - 128 I >> 3 ) : 
yyy = sp; yyy<<=5; 
yyy I = sp ; yyy<<*5; 
yyy i =sp; 

ytab(0x000001rf&i)=yyy; 

ior(i*-256: i<256;i**l ( 
long ru.gu.bv.gv; 

rurOxff tt fffe I <1436»i>>13); 

gus0x0000003e 4 (-731 % i»13): 

bv»0x0000003e 6 < 1815*i>>13) ; 

gv.0x0000003e & (-352*i»13); 

\jvtab(Ox000001FTli) .u=( (ru«5) lou)«3: 
uvtab(OxOOOOOlFFai) .vs<gv<<5) Ibv; 

) 

retumtnoErr) ; 

) 

^define overfval) \ 

< lOxFFOOi ival) ) 0) ?(char)val:val<0?0:253 

/• standard YUV space version •/ 
tdeline yuv_rgb32 (pixmap. Yc) \ 

Y»CYc**)»2; \ 

pixel.rgb(ll*over(YT); \ 

pixel.xgbt2)»over<Y*g>; \ 

pixel.xgb(3)*over<Y*b); \ 

•pijanap* + =pixel . pixel ; 

void YUV2RGB32(long -pixmap. short -Yc. short *Uc. short *Yc. int area, int wid 

( long •pixmap2»pixmap*cols. *row. •end»pixraap*araa; 

short •Yc2sYc*width; 

while lpixmap<end) ( 
rove pixinap* width: 
while ipixmap<rovi { 

Pixel pixel; 

long r.g.b, Y,U.V; 

U« ( *Oc**> >>2; 
V» ( *Vc*-> ) >>2; 
r>128*(1436*U»10); 
g«l28*(-731»U - 352*V»10); 
b.l28-(iei5«V»10); 

y\jv_rgb3 2 (pixmap. Yc) ; 
yuvlrgb3 2 (pixmap, Yc) ; 
yuv_rgb32 ( pixsnap2 , Yc2 ) ; 
yuv_rgb3 2 ( pixmapi , Yc2 ) ; 

) 

pixmap* »cola*cols -width; 
p ixmap2 * ■ co 1 a ♦ co 1 a - wi dt h; 
Ye**vidth: 
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Yc2**vidtb; 

) 

) 

define rgb32_yuv ipixrnap, Yc 1 \ 

pixel. pixel = Ox808080~ # pix?nap*»; \ 
r*pixel.rgt>Ul: \ 
g*pixel.rgbl21 ; \ 

Ys P (tafci«?OxJrir) .ry ♦ ig«2 ) -table (OxFFig] . ry- table (OxFFfcgi . by ♦ cablelOxFF&b 
•YC~ = lijnit(Y. 16-128.235-128) ; \ 

V*m ir«l) -g -table [OxJTig] .rv - table ( OxFF&b] .bu; V 
V*« (b<<l) -g -cable {OxFTkr) .rv - table I OxFFig) .bu; 

void RCB32YUV(RGB_Tab •table, long •pixmap. short w yc, short *Uc. short *vc. int 

long- •pixroap2»pixmap«»cola. *row. *end«pixjnap*area; 
short •Yc2=Yc*vidth; 

while (pixmap<endi ( 
r ow» pi xmap* w i dt h ; 
while <pixmap<rov> { 
Pixel pixel; 
long r,g,b.Y,UsO,v»0; 

/♦ rgb32_yuv(pixmap,Yc) ;*/ 

pixel. pixel »Ox80e080 A 'pixmap** ; 
r-pixel.rgb(l) ; 
g. pixel. r?b (2 1 / 

bopixel-rgb(3J; % _ 

Y« < table [0xFT4r).ry ♦ (g«2> -table [OxFFfcg] . ry- table (0xFF4g) .toy * tabl 

•YC** e limit (Y. 16-128. 235-128); 

U*« (r«l) -g -table (OxTFtg) .rv - table (OxJT&b) .bu; 
V— ib«l) -g - table [OxFF&rJ.rv - table (OxTFtrgJ .bu; 

rgb32_vuv<pix»ap,Yc) ; 
rgb32_yuv <pixnap2 . Yc2 ) ; 
rgb32_yuv (pixmap2 , Yc2 ) ; 
U»-2; 
V»s2; 

*UC**«limit (U. 16-128.240-128) ; 
•Vc**«limic (V, 16-128.240-128) ; 

pixmap*»cols*ccls -width; 
p ix?nap2 ♦ « co le ♦ col s - v i dth ; 
Yc^*width; 
Yc2*«widthi 

) 

) 



♦define yuv_rgb32x2 (pixroap.Y) \ 
pixel, rgb(l) -over (Y*r); \ 
pixel. rgb(2) -over <Y*a)j \ 
pixel. rgb[3)*over(Y*b); \ 
pixmapt cole) «pix*l. pixel; \ 
•pixaap^-rcpixel. pixel; 



void YUV2KGB32x2(OV32_T«b •table.long -pixnap. short *Yc, short *Vc. short wc. 

* long •pixMp2«pixjnep*2*col». 'row, •end-pix»ap*axeei 
short •Yc2»Yc*width; 
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while (pixmap<«nd) ( 

long Yclds«Yc>>2. Yold2r # Yc2>>2; 

rowapixmap*widCh # 2 ; 
while (pixjnap< row) { 

Pixel pixel; * 

long r.g.b.Y.U.V; 

U=0x00FF4 ( { *UC*- ) >>2 ) ; 
VrOxOOFF* ( (*Vc*«>)»2) ; 
r*cable [U] .ru; 
g=cable!U) .gu*cable IV] . gv; 
t>»cable{VJ .bv; 

Y=<*YO*)>>2; 
Yold=(Y*Ycld>»l; 
yuv_rgb32x2 ( pixmap, Yold) ; 

Yold»Y; 

yuv_rgb32x2 (pixraap, Yold) ; 

Y»( # YC**>>>2; 
Y0lde(Y*Yold)>>l; 
yuv_rgb32x2 (pixxnap, Yold) ; 

YoldsY; 

yuv_rgb32x2 (pixmap, Yold) ; 

Y»('YC2^)»2; 
Yold2«(Y*Yold2)»l; 
yuv_rgb32x2 <pixmap2. Yold2 ) ; 

Yold2»Y; 

yuv_rgb32x2(pixxnep2.Ycld2) ; 

Ysf •Yc2**>»2; 
Yold2»(Y*Yold2)»l; 
yuv_rgb32x2 (pixxnap2 , Yold2 ) ; 

YOld2sY; 

yvv_rgb32x2 (pixnap2 . Yold2 ) ; 

) 

pixm*p*s4 9 cols-2*vidth; 
pixnap2+*4 "cols -2 "width: 
Yc*«width; 
Yc2 ♦ -width; 



) 



•define yuv_rgb8 (pixel. Yc, index, dith) \ 
Yr-YC**; \ 
Y««3; \ 
Y4- 0x3F00; \ 
Yl» U; \ 

pixel. rgb( index) •table(Y) .rgbldithj ; 

void YUV2HCB8 (Pixel •tsble.long •pixraap, short *Yc, shore •Uc. shore *Vc, ine i 

{ 

long •pixmap2»pixmap*cols/ », *row, •end*pixmap<nree/4 ; 
short •Yc2«Yc*widtb; 

while ipixjnap<end) ( 
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rcwrpixja*p*»idth/4; 
while (pucrkap< row) ( 

Pixel pixel. pixel2; 

long Y,u,v ; ■ 

U» # Uc*-; 

U > > = 2 ; 
V>>s6; 

U= (C&CxFO) i !V40xOF): 

yuv_rgb8 (pixel . Yc. 0. 3 ) ; 
yuv_rgb8 (pixel . Yc . 1 . 0 ) ; 
yuv_rgb8 (pixe 12 . Yc2 . 0 . 1 ) ; 
yuv_rgb8 (pixels . Yc2 . 1 . 2 ) ; 

Vs»Vc**; 

U»«2; 

V»«6; 

U» (UiOxFO). I (VtOxOF); 

yw_ rgb8 ( p ixe 1 , Yc , 2 , 3 ) ; 
yuv_rgb8 (pixel. Yc. 3, 0) ; 
yoiv_rgb8 ( pixe!2 . Yc2 . 2 . 1 ) ; 
yuv.rgbB lpixel2. Yc2.3.2) ; 

*pi»nap*««pixel. pixel; 
^ •pixmapi »pixel2 . pixel : 

pixniacK* (cols*cols-width)/4; 
pixMp2*« (cola*cols-widch)/4; 
Yc*»width; 
Yc2*»width; 

) 

) 

•define yuv_rgb6x2Jpixel . pixel2. Y. index, dith. dith2 ) \ 
. Yfc- Ox3F00; \ 
Yl« U; \ 

pixel. rgb[index)=table(Y] .rgb[dithj; \ 
pixel2.rgbfindex)scable|YJ .rgb(dich2J ; 

void YUV2RGB8x2 (Pixel 'table, long •pixxaap, shorx •Yc. short *Uc. short- »Vc. int 

long •pixjMp2apixaap*cols/2. *rov. •end»pixmap*aree/4 ; 
short *Yc2*Yc*width; 

while (pixjMp< end) ( 

long Yolde»Yc«3. Yold2s»Yc2«2; 

r owe p i xmap*wi dt h/ 2 * 
while (pi x»ap< row) ( 

Pixel pixel. pixe!2. pixel3. pixel4; 

long Y,0,V; 

D»»2i 
V>>.6; 

Dm (U&OxOQPO) I (VXOxOOOD; 
Y-(*Ye~>«0; 



ri iocttti rrr rurrr /m n r 
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YOlda lY*Tt>ld)>>l; 
yuv_rgD8x2(pixel.pixel2. y.0. 3. :: ; 

Yo'ld*Y; 

yuv_rg£>8x2lpixel.pixel2. Y. 1.C.2); 
YoldsY; 

Y=CYc*0<<3; 

Y0ld=(Y*Y0ld)>>l; 

y\iv_rgfc8x2tpixel.pixel2.Y.2. 3. 1) ; 

Yold=Y; 

yuv_rgb8x2 (pixel , pixel2 . Y. 3.0.2); 

YOldaY; 

Y*( # Yc2**)<<3; 
Yold2*(Y*Yoid2)>>l; 
yuv_rgb8x2<pixel3. pixels. Y.0. 3.1) ; 

Yold2*Y; 

yuv_rgb8x2 Ipixel3.pixel4. Y. 1. 0.2) ; 
Yold2*Y; 

Ys<»Yc2-*»«3: 

Yold2*<Y*Yold2>»i? 

y\jv_rgb8x2 (pixel3 , pixel4 , Y. 2. 3, 1) ; 

Yold2«Y; 

yuv_rgb8x2 lpixel3. pixel4. Y. 3.0.2); 
Yold2«Y; 

pixjaeplcols/4 Upixel2 .pixel; 
•pix«ap♦«»«pixel .pixel; 

pixnap2 (cols/4 ] »pixel4 .pixel ; 
•pixraap2 -»-»«pixe 13 .pixel : 

) 

pixnap** iccls*col»-vidth) tlx 
pixnup2+»<cols*cols-width) /2; 
Yc*swidth; 
Yc2**width; 

) 

) 

*detine yuv_rgbTEST( pixel . index, Y) \ 
rgb_col.reds<Y*r«8) ; \ 
rgb_col. greens (Y*g«8) ; \ 
rgb_col.blue-(Y*b«8) ; \ 
pixel. rgb( index J «Colcr2 Index Urgb_col) ; 



void YUV2RCBTEST ( UV32_Tab •table, long Tixmap, short # Yc. short *Uc, short *Vc. 
< 

long *pixmap2=pixmap+col8/2. *rov. *endapixraap*are*/4; 
short •Yc2»Yc*width; 

while lpixaap<end) ( 

long Yold**Yc«3. Yold2a»Yc2«3; 

row*pixnap+vidth/2 1 
while tpixs«p<rov) ( 

RCBColor rgb.col; 

Pixel pixel, pixe!2; 
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long r.g,b.Y.O.v ; 

UsOxOOFFK CUc**)»2) ; 
V*0x00FT4( (*VC««)»2) ; 
r»tablelU) .r\j; 
g.table(U) .gu*cablefV) .gv; 
b=ca£>le{V] .&v; 

Y=< *Yc~>»2; 
Yold=<Y*Yold)»l; 
rgb.col . red» (Yold*r«8) ; 
. rgb_col.gre€ns(Yold*g<<fl) ; 
rgb_col.blue»(Ycld*b«e) ; 
pixe 1 . rgb ( 0 ) »Color2 Index f kxgb_coi ) ; 

Yold-Y; 

yuv.xgbrrST (pixel. 1. Yold) ; 

Y= (*Yc*<0>>2; 
Yold-(Y*Yold)»l; 
yuv.rgbTEST (pixel, 2 . Yold) ; 

YoldaY; 

yuv_rgbTEST (pixels , Yold) ; 

Y»( # Yc2**)»2; 
Yold2»(Y*Yold2)»l; 
yuv_rgbTEST(pixel2, 0. Yold2> ; 

Yold2«Y; 

yuv_rgbTEST (pixe 12 , 1 , Yold2 ) ; 

Y«(*Yc2**)»2; 
Yeld2s(YVrold2>»i; 
yuv_rgbTEST (pix«12 , 2 . Yold2 ) ; 

Yold2«Y; 

yuv.rgbTEST (pixe 12 , 3 . Yold2) ; 

pixaap (cols/4 ] spixel . pixel; 
*pixn\ap*+«plxel .pixel; 

pixnap2 (cols/4 ) »pixel2 . pixel ; 
•pixnap2**=pixel2. pixel; 

) 

pixaap** < col**ccla-vidthl /2; 
pixmap2*» <col«*cola-vidth) /2s 
Yc*«width; 
Yc2*«vidch; 
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C Copyright 1993 KLICS United 
All rights reserved. 

wriccen toy: Adrian Lewis 



68030 Colour space conversions 



machine 
seg 

include 



mc68030 
•Jclics' 
'Traps. a ' 



macro 
CFr32x2 



4ARGB. (row, toO. tol. 4n0. 4nl 



add.l 


4n0 , 4o0 


lsr.l 


•l.&oO 


add.l 


4nl.4ol 


lsr.l 


U,4oI 


move. 1 


4o0, 1 4ARC8) 


add.l 


4row,4AAGB 


move. 1 


4o0. <4JUCB) 


add.l 


4row.4AJt£B 


move. 1 


4ol, ( LA RGB ) 


add.l 


4xov. 4AJUSB 


move. 1 


4©1, (4AW3B)* 


move. 1 


LrU, (4AKGB) 


mo.l 


4row. 4AKGB 


move. 1 


tnl, (&AAGB) 


sub. 1 


4TOW.4ARCB 


move. 1 


4n0, (4AAG8) 


sub.l 


4xow,4A*GB 


move. 1 


4n0. (4XRCB) * 


en dm 




macro 




DPY32 


4AA0B, 4row, 


move. 1 


toO. (4XRCB) 


add.l 


4row.4ARGB 


move. 1 


4ol. (4ARCB) ♦ 


move.l 


4fil, (4AKCB) 


sub. 1 


4row.4AKGB 


move.l 
ends 


4n0, ( 4AKCB ) ♦ 


macro 




UV2RGB32 


4AU,4AV,*TAB 


add.l 


42048. 4TAB 


move.w 


4AU.dl 


lsr.w 


•2,dl 


and. w 


•soirr.di 



interpolate first pixel 
interpolate first pixel 



; move co uvcab 
; Load U 



<:npcrmnT cucct mm p *a 
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move.l 



(4TAB.dl.W8l .dO 



UV now rg tu) 





move . w 

Isr.w 
and.* 
add.l 


MV » Ql 

•2.dl 

•SOlFF.dl 

4<4TAB,dl.v8).dO 


Load v 
; TV now rgb 




move. 1 
move. 1 
move- 1 


cu . Cl 

d0.d2 
d0.d3 


3 copies 


• 


sub. 1 


•2048. 4TAB 


; restore ytab 




cndm 






• 


macro 


kAY 4 TAB. 4RCB0 tXGBl 






move. 1 
isr.w 
and. w 
add.l 


4AY,d4 

•2.d4 

•$01FF.d4 

( 4TAB , d4 . v*4 ) , &RGB1 


;Y 

; RCB1**YYY 


• 


swap 
Isr.w 
and.w 
add.l 


d4 

#2.d4 

*$oirr,d4 

(4TAB,d4.V4> .4KCB0 


; RCBO+aYYY 




ends 








macro 


6 MSB 





8pos23 
9bitl6 



9posl6 
0bic8 



Send 
^nXwTob 



1 4RCB.d4 

andi.l #$01010100. d4 

beq.s inx^ryb 

btst. #24. d4 

beq.s 9bitl6 

bCSt #23.4RGB 

beq.s 9po»23 

andi . 1 • $0000f f f . 4 RGB 

bra.s fbltl6 v 

ori.l »$00f fOOO0.4RGB 

btst #16. d4 

beq.s «bit8 

btst • 15. 4 RGB 

beq.s «posl6 

andi.w #$O0ff.4RGB 

bra.s 4bit8 

ori.w *Sff00.4RGB 

btst «8.d4 

beq.s fend 

btst n.&RBB 

seq (KGB 

andi.l f$00fefefe,4ROB 



copy pixel 

was it this rob 

if not then quit 

R overflow? - 

if not then continue 

test sign 

if positive 

underflow sets ft to 0 

do next bit 

overflow sets ft to 255 

G overflow? 

if not then continue 

test sign 

if positive 

underflow sets G to 0 

do next bit 

overflow sets G to 255 

B overflow? 

if not then continue 

test sign 

under /over flow 

mask KGB ok 



macro 

HASHOUT32 



4AH. 4D0. 4X51. 402. 4D3 
4D0.d4 
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a go . i 


* ui , aft 


aco. 1 


402 . d4 


add. 1 


4D3.d4 


andi . 1 


•$03e3e3e0.d4 


xove . 1 


d4 . 4AH 


endm 




macro 




HASHCHF32 


4AH. &D0. 401. &D2. 4D3 


move. 1 


4D0.d4 


add.l 


4D1.44 


add.! 


&D2,d4 


add.l 


403. d4 


andi. 1 


#$03e3e3e0.d4 


cmp.l 


4AH.d4 


endm 





OUT32X2 FUNC 



EXPORT 



PS 

cable 
p;xjnap 



U 
V 

width 
height 
rowByte DS.L 
pixmap2 DS.L 



RECORD 
DS.L 
OS.L 
OS.L 
OS.L 
DS.L 
OS.L 
DS.L 



8 

1 
1 
1 
1 
1 
L 
1 
1 
1 



• 


ENDR 




LS 


RECORD 


0. DECR 


Yl 


DS.L 


1 


U_ex 


DS.L 


1 


U.ey 


DS.L 


1 


V_ix 


DS.L 


1 


V_y 


DS.L 


1 


P-y 


DS.L 


1 


LSize 


EOU 


• 


• 


ENDR 




• 


aO - Y. al 


- 0. a2 - V, 


• 


dO - rgbOO, 


dl - rgbOl. 



«ix*of ( short ) •Yrow 

x end address 

y end address 

s i t eof i short ) * UVrow 

s i z eof ( short ) • Yrow 

« •rowBytes-sizeof (long) # Prow 



2* width 
0*O_ix 

U*widtn*height>> 

width 

2*width 

4 • rowfiyxet -width 



link 
movent.* 

move 

move*. 1 
move.l 
move.l 
move.l 
move.l 
move. 1 



a6, *LS. LSixe 
d4-d7/e3-«5.« 

SR.dO 



(a7) 



FS.Y(a€),aO 
PS.UU6) .al 
PS.V<a6),a2 
FS.pixmap(a6) ,e3 
FS.table4a6),a4 
PS.pixmap2(a6) ,a5 



table. a5 - pixroap2 



inc. width, fend and rowend are loca 
store registers 



YsYC 
U«UC 
VmVC 

pmapixmap 
tabs table 
; pm2«pixmap2 



move.l PS.vidth(a6).dO ; LOAD width 

move.l dO.LS.U_ixla6) ; SAVE 0_ix 

move.l PS. height («6) .dl ; LOAD height 

mulu.w dO.dl width'heiphc 
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edo_x 



iok 



lsr.1 


tl.dl 


a OO . 1 


41 • Ql 


move . 1 


dl . LS . U_ey ( i£ ) 


add.l 


dO.dO 


move.l 


dO.LS.YKa6) 


move. 1 


d0,LS.Y_y(a6) 


isl.l 


•2.d0 


mcve . 1 




isl.l 


»2.dl 


sub. 1 


dO.dl 


move. 1 


dl.LS.P_y<a6) 


move. 1 


PS.rowByte(a6).d5 


clr.l 


d6 


clr.l 


d7 


move . i 


LS.U_ix(a6),d0 


add.l 


al.dO 


move. 1 


dO.LS.U_ex<a6) 




[ ai ) ♦ , ( a« 1 ♦ » a 4 


move . 1 


LS. Yl (16) ,d4 


CETY32 


(a0,d4 .1) .a4.d2.d3 


CETY32 


laO)*. *4,d0.dl 


move. 1 


d0,d4 


or.l 


dl.d4 


or. 1 


d2,d4 


or.l 


d3.d4 


andi.l 


•501010100. d4 


bne.s 


Gover 


HASMOUT32 


(a3W,dO,dl,d2,d3 


DPY32x2 


a3,d3.d6,d7,dO.Ci2 


DPY32x2 


a3.d5,dC,d2,dl.d3 



width # height/2 

U*width , heignt/2 
SAVT U.ey 

widch # 2 
SAVT Yl 
SAVE r_y 

width* 8 
LOAD rowBytee 

rcvByces"4 

rowBytes - 4-width»8 
SAVE P_y 



; load rovBytes 
; clear old2 
; clear oldl 

; LOAD U_ixB 
; P^U.ixB 
; SAVE U.exB 

; uv2rgb< •v**) 

; load Yrow 

; add Yb to RGB values 

; add Ya to RGB values 



; if overflow 



move. 1 
move.l 

cmpa. 1 
blew 

add.l 
add.l 

cmpa.l 
blew 

mcvem.l 

unlk 
rts 

Oovsr OVXR32 
OVER32 
OVER32 
OVER32 
bra 



dl.d6 
d3,d7 

LS.U_ex<a6) .el 
•do_x 

LS.Y_y<a*).aO 
LS.P,y<e6) ,a3 

LS.U_ey<a6),al 
9do_y 

<a7)*,d4-d7/a3-a3 
a6 

dO 
dl 
d3 
d3 
80k 



copy olds 



restore registers 
remove locals 
return 



ENDFTJNC 
ODT32X2D FONC 



DC PORT 
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• Co i our . 


a 


PS 


RICORD 


8 














l 

A 










pixmap 

V 


DS.L 
DS.L 


1 
1 










y 


DS.L 


1 




- 






V 


DS.L 


1 












DS.L 


1 










heigr.t 


DS.L 


1 










rcwByce 


DS.L 


1 












DS.L 


1 










• 


EKDR 












IS 


RECORD 


0. 


DECR 








Yl 


DS.L 


1 


4 


siiect (short > # Yrcw 


r 


2 •widen 


u_ex 


DS.L 


1 


i 


x end address 


= 


u*u_ix 


U.ey 


DS.L 


1 




y and address 


s 


U*width # height» 


U_ix 


DS.L 






s i a eof < shore ) *UVrov 


■ 


width 




DS.L 


1 




sixeof (short) "Yrow 




2 -widen 




DS.L 


1 




4 • rowBytes-sizeof ( long ) 


•Prow s 


4Towsytes-width 


LSize 


EOT 
END* 


• 











aO - Y, al - U. a2 - v. a3 - pixmap. a4 - cable, aS • pixmap2 

dO - rgbOO. dl - rgbOl. d2 - rgblO. d3 - rgbll. d4 - spare. d6 - oldO, d7 



8do_y 



8do_x 



iink 


a6. ILS. LSize 




inc. width, fend 


mo vein. 1 


04-d7/*3-a5.-(a7) 




store registers 


move . 1 


PS,YU6),aO 


* 


Y«YC 


move . 1 


PS.0U6) .al 


• 


IHUC 


move. 1 


PS. Via*) ,a2 




V»VC 


move- I 


PS.pixmap(a6) . a3 




pm= pixmap 


move. 1 


PS.table(a6) ,a4 




tabatable 


move. 1 


PS. pixxnap2 (at) ,a5 




p&2«pixjnap2 


move . 1 


PS . width ( a£ ) . dO 




LOAD width 


move. I 


dO,LS.U_xx(a6) 




SAVX o.a 


move. 1 


PS.height(a6),dl 


» 


LOAD height 


mulu. w 


dO.dl 


» 


width'height 


lsr.l 


•l.dl 




vidth*hcight/2- 


add.l 


al.dl 




0*width*height/2 


move. 1 


<ai.LS.J.ey(a6) 




SAVE u.ey 


add.l 


dO.dO 


• 


width* 2 


move . 1 


dO.LS.YKa6) 




SAVE Yl 


move. 1 


d0.LS.V_y(a6) 




SAVX Y_y 


lal.l 


•2.d0 




widtt:*8 


move . 1 


PS. rowfiyre (a6 ) .dl 




LOAD rowfcytes 


lsl.1 


•2.dl 




rowPytes*4 


sub.l 


dO.dl 


f 


rowfcyeea»4-wid*n« 


move.l 


dl,LS.P_yla61 


; 


SAVE F_y 


move.l 


PS.rowByteia6) ,d3 


; 


load rowBytes 


clr.l 


d6 


i 


clear old2 


clr.l 


d7 




clear oldl 


move. 1 


LS.U_ixta«).dO 




LOAD U_j xB 


add.l 


al.dO 




P*0_ixB 


move. 1 


dO.LS.U_tx(a6) 




SAVE U.exB 


UV2RGB32 


(al)*, (a2)*,a4 




uv2rgb(*U**. •v**) 


move. 1 


IS. Yl(a6),d4 


I 


load Yrow 


CETY32 


<a0.d4.1).a4.d2.d3 




add Yb to RGB valu< 
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GETY32 


JaO)* a4 HO HI 
















or.l 


dl,d4 




or.l 


d2.d4 




or . 1 


dj , d4 




ar.di.l 


•$01010100,d« 




one . w 


•over 




HA5HCHP3 2 


(a5)4>,d0,dl.d2.d3 




bne.s 


Gdiff 




add.l 


•16. a3 


d cone 


mOVe • i> 


OX . QD 




move. 1 


d3,d? 




cmpa. 1 


LS.U ex(a6) al 




bit 


0do_x 




add. 1 


Lfi Y vdM a A 
M . I ,y 1 * C J « AU 




*UU • X 


1*5. r.via6) . a 3 




cmpa. l 


LS.D.ey (a6),al 


m 


bit . v 


fldo_y 




mcvea. 1 


(a7)* ,d4-d"?/a3-a5 




unlk 


a6 




rts 




Q6itt 


move. 1 


d4. -4(a5) 




DPY32x2 


a3,d3,d6,d7,d0,d2 




DFY32x2 


a3,d5,d0.d2.dl.d3 




bra. s 


dcont 


•over 


OVTR32 


dO 




0VDU2 


dl 




OVER32 


d2 




OVER32 


d3 




bra 


•ok 








OUT32 


FUNC EXPORT 


PS 


RECORD 


8 


cable 


DS.L 


1 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


U 


DS.L 


1 


V 


DS.L 


1 


width 


DS.L 


1 


heighc 


DS.L 


1 


rovByte 


DS.L 


1 




DS.L 


1 




ENBR 
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add Ya co ROB values 



it overflow 

add four pixels 
copy elds 



reitore registi 
remove locals 
return 



LS 

y: 

U.ex 
O.ey 
U_ix 
v_y 

LSize 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EOU 



o, oecu 

l 

l 

i 

1 

l 

l 



si zeof ( short ) * Yrov 

x end address 

y end address 

si reef (short ) •tr/rov 

aiseof (short ) 'Yrov 

2 # rowBytes-sizeof (long) 'Prow 



2*width 
D*U_ix 

U*vidtfc*beight» 

width 

2*width 

2 # rovBytes-widtn 



pimcTmiTT currr ram c m 
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aO - Y. al - u, a2 • v. a3 - rixmap. a4 - table. a5 * pixmap2 

CO - rgbOO. dl - rgbOl. d2 - rgciO. d3 - rgcll. d4 - apare. d6 - cldO. d7 



9do_y 



0dc_x 



9ok 



link 


a6. #LS.L5ize 


TCvem. 1 


d4-d7/a3-a5, -Ia7) 


move. 1 


PS.Y(a6) .60 


move. 1 


PS.U<a6),al 


trove . 1 


PS.V<a6).a2 


move. 1 


PS.pixmapiad . a3 


move. 1 


PS.table<a6) ,a4 


move • 1 


PS c i xrndD^ < a6 ) a5 


move. 1 


FS.widthU6> .dO 


move ■ 1 




move. 1 


PS. height (a6) .dl 


mulu. w 


dO.dl 


lsr.l 


• l.dl 


add.l 


al.dl 


move . 1 


dl. LS. J_ey (a6) 


add. 1 


dO.dO 


move. 1 


dO.LS.YKa6) 


move. 1 


dO.LS.Y_y(a6) 


add. i 


dO.dO 


move . 1 


PS.rowBytal j6) ,dl 


add.l 


dl.dl 


sub.l 


dO.dl 


move . 1 


dl. LS.P_y(a«>) 


move. 1 


PS.rcvByte <a6) ,d5 


move . 1 


LS.YKa6).d6 


move . 1 


LS.C_ix<a6).d7 


add. 1 


al,d7 


UV2RGB32 


(al)*. (a2)*,a4 


CFTY32 


laO.dfi. 1 ) . a4.d2.d3 


cmr32 


{a0)*.*4.d0.dl 


move . 1 


d0.d4 


or.i 


dl.d4 . 


or.l 


d2 «d4 


or.i 


d3.d4 


andi.l 


•$01010100. d4 


bne.s 


eover 


HASHOUT32 


<a5)*.dO,dl.d2.d3 


DFY32 


a3.d3.d0.d2.dl.d3 


cnpa.l 


d7.al 


blt.v 


fldo_* 


add.l 


LS.Y_y(a«> ,a0 


add.l 


LS.P_y(a6),a3 


cnpa.l 


LS.y_ey(a6) .al 


blew 




moven.l 


<a7)*.d4-d7/e3-a5 



inc. width, fend and rowend are loca 
score registers 

Y*YC 
UsUC 
V=VC 

pmapixinap 
c abatable 
pn2apixnap2 

LOAD width 
SAVE U_ix 
LOAD height 

width*height 

width«height/2 

U*width*height/2 
SAVt U_ey 

width*2 
SAVE Yl 
SAVE Y_y 

width*4 
LOAD rowByteS 

roveyte« t 2 

roweyt es «2 -width* 4 
SAVE P_y 

load rovBytes 
load Yrov 

LOAD U.ixB 
PoU_ixB 

uv2rgb(»U**, # V**) 

add Yb to RGB Values 
add Ya to RGB values 



if overflow 



rastore registers 
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unlx 


* d6 




rts 




frover 


0VDU2 


dO 




CVEW2 


da 




0 VI JO 2 


d2 




OVEK32 


d3 


» 


bra 


90k 




DOFUMC 




OUT32D 


TUNC 


EXPORT 


PS 


RECORD 


8 


cable 


DS.L 


1 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


U 


DS.L 


I 


V 


DS.L 


I 


width 


DS. L 


1 


height 


DS. L 


i 
i 


rowB/t© 


DS . L 


i 
l 


pixroap2 


DS.L 


1 


• 


ENDR 




IS 


RECORD 


o.orcR 


Yl 


DS.L 


1 


U.ex 


DS.L 


l 


U_ey 


DS.L 


i 


U_ix 


DS.L 


l • 


Y_y 


DS.L 


l 




DS.L 


i 


LSI 29 


ZQO 


• 




QJ33R 





remove locals 
return 



si zeof ( short ) •Yrow 
x end address 
y end address 
sixeof (short) •UVrow 
sizeof (short) # Yrow 
2'rewBytes-sizeof <long)*Frow 



« 2 •width 
s UVU_ix 

« U*width«heiQht» 

• width 

■ 2«width 

« 2*rowBytes-width 



rt2 " " y- 52 " P"**P. - table, a5 - pi*map2 
dO - rgbOO, di - rgbOl, d2 - mhin -ei w< ^ „ "V., 



link- 
movem.l 

move.. 1 
move. 1 
move. 1 
move. 1 
move.l 
move. 1 

move.l 

move.l 

move. 1 

mulu.w 

lsr.i 

add.l 

move.l 

add.l 

move. 1 

move. 1 

add.l 

move.l 

add.l 

sub.l 

move.l 



a6. #LS.LSire 
d4-d7/a3-a3,-(a7) 

PS.Y(a6),aO 
PS.U(s6).al 
PS.V(e6).e2 
PS.pzxmapia6),a3 
PS. table <*6) . a4 
PS.pixaap2(a6).a3 

PS.vidth(a<) , dO 
dO.LS.U_ix(*6) 
PS. height ia€),dl 
dO.dl 
• I.dl 
al,dl 

dl.LS.U_ey<e«) 
dO,dO 

dO.LS.YlU6) 
d0,LS.Y_y<e6) 
dO.dO 

PS.row$yte(a6).dl 
dl,dl 
d0,dl 

dl.LS.F_y(a6> 



rgblQ, d3 - rgbll, d« - spare. d6 - Yrow, d7 

; inc, width, fend and rowend are loca 
; store registers 

; Y*Yc 
; U.Uc 
; V.Vc 
; pmspixnap 
; tab* table 
; pn\2cpixnap2 

? LOAD width 
r SAVZ O.ix 
f LOAD height 
width*height 
width»height/2 
U*widtb»height/2 
SAVE U.ey 
width*2 
SAVE Yl 
SAVE Y«y 
width** 
LOAD rowdy tea 
rowBytes*2 
rowBytes*2-width*4 
SAVE P_y 
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?do_y 



9ok 



3con: 



fldiff 
Cover 



move. I ^ PS.rcwByce(a6) .d! 
nove. 1 LS.Y1 fa6) ,d6 





^S.U_ixia*i .d7 


add. 1 


al.d7 


W2RCB32 


<al)*. <a2).,a4 


move . 1 


-3.Ylta6).d4 


GETY3 2 


>4U»a0.1J .34. . < 


GETY32 


(s0U.a4.d0.dl 


move i 


Ov ■ Qf 


or.l 


dl.d* 


or.l 


d2.d4 


or . i 


oj . 04 


andi . 1 


•S01010100.d« 


bne.s 


Cover 


HASHCMF32 


<a5)*.d0.dl.d2.d: 


bne.s 


idiff 


addq 


♦ 8.a3 


Crrpa. 1 


d7.al 


blt.w 


ido.x 


add.l 


L$.Y_yla€).a0 


add.l 


LS.P_y<a6}.a3 


C7TPA. 1 


LS.U_ey(a6).al 


blew 


edo_y 


movem.l 


<a7)*.d4-d7/e0-a5 


unlk 


a6 


rts 




move. 1 


d4. -4 (a5) 


DFY32 


a3.d5.d0.d2.dl.d3 


bra. s 


Scone 


0 VOLS 2 


dO 


OVXR32 


dl 


OVXR32 


da 


OVER32 


d3 


bra 


•ok 



load rcwByces 
load Yrow 

LOAD U_;xB 
F*U_ix£ 



uv2rgb ( 'U« 



load Yrow 

add Yb co RGB values 
add Ya co RGB values 



if overflow 



add four pixels 



rescore registers 
r trove locals 
return 



ENDFUNC 



epos 
eok 



macro 




UVOV 


4VAL, 40V 


move . w 


4VAL.40V 


add.w 


•50200. 40V 


and.w 


•5FC00.4OV 


beq.s 


Ook 


tsc.w 


40V 


bge.s 


8P0S 


move.%* 


•soirr.4VAL 


bra.s 


•ok 


move.w 


•SFE00.4VXL 



endm 
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euvok 



7 ttTNC 


EXPORT 


dO, d4. spare di 1 *^ 


yvcv 


dO.dl 


swap 


dO 


uvov 


dO.dl 


swap 


dO 


LVOV 


d4.dl 


swan 


64 


uvov 


d4. dl 


9wap 


d4 


res 




DtfDFUNC 




macro 




UVOVER 


&U, 4V 


move.l 


•S02000200,dl 


move . 1 


dl.d2 


Sua . 1 


4U* Ul 


aaa. l 


4V,d2 


or. 1 


d2,dl 


andi . 1 


*SFCO0FCO0,dl 


beq. s 


euvok 


bar 


WL2MIT 


endm 




macro 




GE7UV 


4AU, 4AV. 4SF. 4W 


move . 1 


r4AUU,4SP 


move. 1 


<4AV)*,4UV 


UVOVER 


4SP.40V 


lar.l 




andi . 1 


•S03e003eG.4SP 


andi. 1 


• S001F001I\4OV 


or.l 


4SP.40V 


swap 


40V 


endm 




macro 




CETY 


4AY. 4IND. 4UV. 4R0. 4R1 


move. 1 


4AY, 4JU 


lsl.l 


• 5.4R1 


andi.l 


•srcoorcoo,4Ri 


or.w 


4UV.4R1 


move.l 


<&2ND,4R1 .W41.4R0 


swap 


4R1 


or.w 


4UV,4R1 


move. 1 


(4IND.4R1 ,W«),4R1 


endm 




macro 




UV8 


4AD, 4AV, 4SP, 40V 


move.l 


I4AU)*.4SP 


mow. 1 


(4AV)*.40V 


UVOVER 


45P.4UV 



; UV«.$00UV00OV 



<2*) YrYOYl 
(4) Y«YOXXYLXX 



(2) YsYlOV 
(2*) R0a0I23 
(4) YsYOXX 
(2) Y-YOOV 
<2*) R1.0123 



(YD 



<Y0) 



cimcTiTirrr cucrr /out c 
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isr. 1 


• «2.i;sp 








lsr. 1 










<5_~C I . I 


tSOOFOOOFO 


• fcSF 






aridi . 1 


•SCOOFOOOF.iLV 






or * 

vJX • * 


&SF.&UV 








S Vjp 


SUV 








? r.crr« 










macro 








* 




iY. LIND. LUV , IDQ . LDl 






move . 1 


iY, &D0 




• dO«YOYl 






t 3 , tDO 




• dOrYOXXYlXX 




move.b 


tuv. &U0 




dO»YOXXY10V 




andi .w 


fS^FFF &DO 




OOsOYUV ( 1 ) 




move . 1 


\ • x ny • a tJ\i 


W4) ,&D1 


* find clut entries 




swap 


z. r\n 




dO-YOXA 




move . b 


r t y\ f r nA 




dOsYOUV 




andi . w 


• 5 J i f f » a UU 




dOsOYUV(O) 


• 


move . 1 * 




W4),&D0 


find clut entries 




endm 








OUTS 


FUNC 


EXPORT 






PS 


FXCORD 








cable 


DS.L 








pixmap 


DS.L 








Y 


DS.L 








u 


DS.L 








V 


DS.L 








width 


DS.L 








heighc 


DS.L 








rowByce 


DS.L 








pixmap2 


DS.L 








• 


DOT* 








LS 


RECORD 


O.DECK 






Yl 


DS.L 




; siseof (short ) *Yrow 


U_ex 


DS.L 




; x end address 


U.ey 


DS.L 




; y end address 


U_ix 


DS.L 




; sisecf i short ) •UVrov 


Y_y 


DS.L 




; sizeof ( *hort ) 'Yrow 


P-y 


DS.L 




; 2 k rowBytes- 


sizeof (long) "Prow 


LSise 


ZQV 


• 








£NDR 









2 # width 
U*U_ix 

u*width* height » 

width 

2 •width 

2*rowBytes-vidth 



aO - Y, al - U. a2 - V, a3 • pixmap. a4 - table. a3 - pixroap2 

dO - rgbOO. dl - rgbOi, d2 - rgblO,. d3 - rgbll . d4 - spare, d6 - oldO, d7 



linx 


ee,«LS.LSize 




inc. width, fend and 


mcvem. 1 


d4 -d7/eJ-e5,-<a7) 




store registers 


move . 1 


PS.Yia6l.eO 


♦ 


Y.YC 


move. 1 


PS.O(a6) ,el 




U«UC 


move . 1 


PS.vta6),*2 




V»VC 


move. 1 


PS.pixmap<a6) . a3 




pmspixmap 


move . 1 


PS.table<a6) ,a4 




tabct&ble 


adda.i 


•S00020000.a4 




ttb*02768 (longs) 


move. 1 


PS.pixmapS <a6> ,a5 


i 


pm2«pixmap2 


move. I 


PS.widthfa6) .dO 




LOAD width 
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Sdo_y 



8do_x 



move. 1 


dO.LS.U ix(a6) 


move. 1 


^ PS.height(a6) ,dl 


mulu. w 


dO.dl 


lsr.1 


• i.dl 


add.l 


al.dl 


move. 1 


dl.LS.O_ey<a6) 


move. 1 


PS . rowBv* m t a d I ft 1 


add.l 


dl.dl 


sub. 1 


dO.dl 


move. 1 


dl. LS. P_yia6) 


add.l 


dO.dO 


move . 1 




move. 1 


dO,LS.Y_y<a6) 


move . 1 


PS . rovByte (a6 ) , dS 


move . 1 


i*b . 11 < at ) , d€ 


move . 1 


ls . u_ix <a6) ,d7 


add.l 


al.d7 


CETUV 


al,a2,d0,d4 


GETY 


<a0.d6.w),a4.d4.d2,d3 


GETY 


(a0)*,a4.d4.d0,dl 


move . w 


d3.d2 


lsl.l 


#8. <U 


move.w 


dO.dl 


avep 


dl 


lal.l 


• dl 


svap 


d4 




iau . at . 1 j , a 4 , o4 # du« oj 


move. w 


dj.dO 


lar.l 


• 8.d0 


move . w 




GETY 


<aOU,a4,d4.dO,d3 


move. w 


d0.d3 


swap 


d3 


lsr.l 


*8,d3 


move. w 


d3.dl . 


move. 1 


d2, (a3.dS) 


move . 1 


dl, (aJ>* 


cmpa . 1 


d?, al 


blew 


9do_x 


add.l 


t-S.Y_y(e6),aO 


add.l 


LS.P_y<a6).a3 


cmpa.l 


LS.U_ey(a6),al 


blt.v 


«do_y 


CTCVCB.l 


Ia7)*,d4-d7/a3-a5 


unlk 


a* 


rta 


< return 


DUSTUBC 





: SAVE U_ix 
: LOAD height 
vidch'height 
vidth»height/2 
U*width»height/2 

SAVE U_ey 

LCAD rowBytcs 
rcvBvtes^ 
rcwBycea *2 -width 

SAVE P_y 
*idth # 2 

SAVE Yl 

SAVE Y_y 

load rowBytea 
load Yrow 

LOAD O.ixfl 
P^U.ixB 



; d2=X0XX. (33= XXIX 
; dO-XXXO, dl-lXXX 

; d2*X01X 
r d2»01XX 
r dl-ixxo 
• di-xoix 
dl.OlXX 

next UV 

dO«X2XX. d3=XX3X 
dO-X23X 
dO»XX23 
d2-0123~ 

dO»XXX2, d3c3XXX 

d3»3XX2 

d3=X23X 

d3»XX23 

dl«C123 



restore registers 
remove locals 



macro 

Y8x2 



fcAY, &2KD, 40V, told 
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.Ttove . 1 


&AY.dO 


: i'2*J YsYOYl 


lsl.l 


t3.d0 


; (4) Y-Y0XXY1XX 


swap 


dO 


: (4) YsYlXXYOXX 


add. w 


dO.&old 


: (2) oldsold^YO 


lsr.w 


•l.iold 


(4) olds (old^YO ) /2 


move . c 


4L"V.4old 


• (2) oldsYIOUV 


andi . w 


*5?FFF. told 


• (4) o ld-OYtTV ( TO 1 


move . i 






move . w 


dO. told 


f 5 1 ft \ AmVfS 


move • b 


4UV , dO 


. 1 i ) is TUUV 


andi . w 


, 5J« t • « UU 


. 1 4 / ISO YUY ( U ) 


move • 1 


1 • ±J*XJ . Uv . W * / # 


; (if*J aZsQXZX 


move • w 


ci . qj 


; (2) exg.w dl,d2 


move . w 


a* . ax 


I'll ^e « a %- 

; (2) dlsX12X 


move . w 




; (2) d2=OXX3 


swap 


cu 


; (4) d2sX30X 




• 8,dl 


; U) dls!2XX 


lsl.l 


•8.d2 


; (4) d2;30XX 


swap 


dO 


; (4) YsYlXX 


add.w 


dO. told 


; (2) old«old*Yl 


lsr.w 


#l.4old 


; (4) olds(old*Yl) /2 


move .b 


tUV. told 


; (2) oldaYUUY 


andi • w 


•s^rrr told 


; \%i o io=u luv i x a j 


move . 1 


UIND.told .w*4).d3 


; (2*) d3*XlX3 


move . w 


dO.told 


; (2) olds'fl 


move .b 


tUV.dO 


; (2) YsYOOV 


audi . w 


V > Jr r r « Oil 


; 141 Y»OYW(Oj 


move. 1 


(*nTD.<30.W4) ,dD 


; (2*) d0*0X2X 


move.w 


dO.dl 


; (2) exg.w dO.dJ 


move.w 


d3,d0 


; (2) dO»OXX3 


move. w 


dl.dJ 


; (2) d3«X12X 


swap 


dO 


; (4) dO-X30X 


lsr.l 


• 8,d0 


; (4) d0axx30 


lsr.l 


• 8.d3 


I <4) d3*X12X 


move.w 


d0,d2 


; <2> d2-3030 <YiY0YiYl) 


move.w 


d3,dl 


; (2) dl«s2121 ( YiYOYiYl J 


endm 






macro 






Y8x2a 


fcAY.4IKD.4UV 




r.FTV 


9Jk j , m inu ,411V, ui . U4 




move. 1 


4AY.d2 


: [2*) YrYOYl 


1*1 l 


i 1 

« J • o« 


t ji V — vnwvi v v 
. 14) YsYOAArlAA 


move . b 


4UV.d2 


; (2i YsYlUV 


andi. w 


•S3FFF.d2 


; (4) Y«0YW(Y1) 


move . 1 




; cj.*ui/j iTi; 


swap 


d2 


; (4) YsfOXX 


move . b 


40V.42 


; (2) Y«Y0UV 


andi. w 


#S3FFF.d2 


; (4) YsOYUV(YO) 


move. 1 


(tIND.d2.W4) ,d2 


; (2+) d2»0123 (Y0> 


move.w 


dl.dO 


; (2) exg.w d2.dl 


move.w 


dfi.dl 


; (2) dl-0123 (Y1Y0) 


move.w 


40.42 


; (2; d2s0123 (Y0Y2) 


swap 


dl 


; (4) dls2301 (Y0Y1) 


endm 






macro 






Y8x2b 


4AY.4IWD.4W 




GETY 


4AY, i TND. 4UV, dl , d2 
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move.l &AV.d2 

Lsl.l *3.d2 

nove.b tUV,<*2 

andi.v •S3FTF.d2 

move.l (*IND,d2.W4) .dl 

swap d2 

nove.b &UV.d2 

andi.v •S3FFT.d2 

move . 1 ( & ind. d2 . w 4 ) . d2 

ror.l *8.d2 

ror.l «»8,dl 

mcve.w dl.dO 

move . w d2 . dl 

mcve.w d0.d2 

swap dl 

roz.w fB.dl 



: (2*) YaYOYl 

: f4> YaYOXXYlXX 

: (2) Y=Y1UV 

; (4) YsOYUV(Yl) 

; !2*) dl.0123 (YD 

; (4) Y=Y0XX 

; (2) Y=Y0tfV 

; (4J YsOYUV(YO) 

; (2*1 d2=0123 (YOJ 

; 16) d2*3012 (YO) 

: (6) diO012 (YD 

; (2) exg.w d2.dl 

; (2) dl=3012 (Y1Y0) 

; (2) d2»3012 ( Y0Y1 ) 

; (4) dl=1230 (YOYD 

; (6) dl.1203 (YOYD 



endro 



OUT8x2 FDNC 



expo: 



?s 

tabie 
pixroap 

Y 
V 
V 

width 
height 
rowByce DS.L 
pixmap2 DS.L 
ENDR 



RECORD 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 



LS 
Yl 

U_ex 
U.ey 
U_ix 

LSixe 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

CQO 

QJDR 



O.DECR 

1 

1 

1 

1 

i 

1 



; sizeof (short MYrow 

; x end address 

; y end address 

; sizcof ( short ) *UVrov 

; sizeof (short ) # Yrow 



« 2*width 
■ (MJ.ix 

o U*width*height» 
» width 
2 • width 



4*rovBytes-sizeox tlong)*Frow s 4«rowByc«a-vidth 



aO - Y. al - o, a2 - v, a3 
dO - rgbOO, dl - rgbOl, d2 

link a6,*LS. LSixe 

movem.l d4-d*7/a3-a5, - (a7) 

move.l PS.YU6),aO 

move.! PS.UU6),al 

move.l FS.V<a«).a2 

move.l PS.pi»ap(a6).d3 

move.l PS.tahle(e«).a4 

adda.l a$00020000,a4 

move .1 PS. pl»ap2 ( a 6 ) . a 5 

move .1 PS. width ( a6 ) , dO 

move.l dO.LS.o_ix(a6) 

move .1 ps . heignt ( a6 ) , dl 

ibuIu.w dO.dl 

lsr.l vl.dl 



pixmap, 04 - table, a3 - pixmap2 
rgblO. d3 - rgbll, d4 - spare, d5 - oldO, d7 

; inc. width, fend and rovend are loca 
: store registers 

; Y»YC 

; U«Oc 

; V.vc 

; pmapixmap 

; tab» cable 

; tab*. 32766 (longs) 

; pm2»pixmap2 

; LOAD width 
; SAVE U_ix 
; LOAD height 
; width*height 
; width*height/2 
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add.l 
move. 1 
add.l 
move . 1 
neve . 1 
mcve . 1 
add.l 
add. 1 
suJfc.l 

T.OVC . 1 


al.dl 

3l.LS.U_ey<a6) 
dO.dO 

dO. LS.Yl(a6i 

dO.LS.Y_y(a6> 

PS.rovByte(a6) .dl " 

dl.dl 

dl.dl 

dO.dl 

dl.LS.P_yia6> 


U.widtfc*heicht/2 
: SAVE U.ey 

vidth # 2 
. SAVE Yl 
. SAVX Y_y 
• LCAD rcwBytes 

rowByces # 2 

rowfiyces*4 

rowfiytea • 4 -width* 2 
SAVE P_y 


move . 1 

clr.I 

clr.I 


PS.rov&yte(a6) .d5 

d6 

d7 


load row&ytes 


move. 1 
add.l 
move. 1 


LS.U_ix<a«),dO 
al.dO 

dO, LS. U_ex(a6) 


LOAD U_ixJ 

P*U_ixB 
SAVE U_exB 


crruv 


al.a2.d0,d4 


d4*O0UV0OUV (10) 


Y6x2a 
move . 1 
add. 1 
move . 1 
add.l 


<a0),a4.d4;.d6 
d2. (a3> 
d5,a3 
dl. ia3) 
d5.a3 


calc d2.dl pixels 


move. 1 
Y8x2b 
move. 1 
ada . i 
move . 1 


LS.Yl(a6).dO 
(aO.dO.w) ,a4.d4; ,d7 
d2. (aj) 
od * aj 
dl. <a3>* 


load Yrov 

calc d2,dl pixels 


swap 

addq. 1 


d4 

*4.a0 


next UV 
next Yd 


move. 1 
Y8x2b 
move • i 
sub.l 
movt . 1 
sue . 1 


LS.Ylla6),dO 
(aO.dO.w) . a4.d4; . d7 
ax » t a j i 
d3.a3 
d2. (a3> 


load Yrov 

calc d2,dl pixels 


Y8x2a 
move • 1 
sub.l 
move. 1 


Ia0)*.a4.d4; . d€ 
dl # (a3 ) 
dS.aJ 
d2 . <a3)* 




blew 


LS.U_exla6),al 
Sdo_x 




add.l 
add.l 


L£.Y_y(a6),aO 
LS.F_y<a6> .a3 




enpa. 1 
blew 


I-S.U_ey<a6),al 
8do_y 




movem. 1 

unik 

rts 


U7)*,d4-d7/a3-a5 ; restore registers 
a6 ; remove locals 
; return 


ENDfUNC 
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9 end 
nC2 



nacro 
RGB2Y 

mcva. 1 
ecrl.l 
clx .v 
rr.cvc . b 
rr.ovc . : 
sut. w 
swap 
movt.w 
ext .w 
add. w 
add. w 
lsr.l 
clr.w 
raovtt. b 
move . 1 

SUb.V 

swap 

sub.v 

move . 1 

sub. w 

swap 

sub.v 

exc . w 

sub. w 

sub.v 

lsl.v 

add.v 

lsr.l 

move. 1 

sub.v 

swap 

add.v 

ext .w 

idd.w 

add.w 

crapi.w 

byes 

move.w 

bra. s 

cmpi . w 

blc.s 

move . w 

move .w 

endm 

TUNC 



4RCB. 4Y.tU.4V. 4AY 

4 RGB. d2 
•S808080. d2 
dl 

di.di 

4:a4.dl.vfi).d0 

dO.&o 

dO 

dO,4Y 
dl 

dl.dl 
dl,4V 
• 6.d2 
dl 

d2.dl 

(a4,dl.w8) ,d0 

d0.4U 

dO 

dO,*Y 

4 <a4,dl.v8),d0 

dO,4V 

dO 

dO.aY 
dl 

dl.&D 
dl.aV 
•2,dl 
dl.aY 
88. 42 

fa4d2.v8).d0 

dO.AV 

dO 

dO.fcY 
d2 

d2.d2 
d2.40 
•STE40.4Y 

•ok 

#$FE40.4Y 
9end 

•SC1C0.4Y 
8 end 

•S01C0.4Y 
4Y.4AY 



EXPORT 



PS 

cable 
pixaap 
Y 
0 
V 

width 
height 
rcwByxe DS.L 
END* 



RECORD 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 



; pixel = 'pixmap 
; pixeK = 0x808080 
; B=0 

; £rpixell3] 
; dG=by,bu 
; U-«bu 
; dO»bu.by 
; Y=by 
; ; short )B 
; B*.2 
; V*.B«1 
; pixel>>«8 
; QmO 

; C»pixel[3]. 
; dO»gry,gv 
; 0-»gv 
; dO»gv,gry 
; Y-.gry 
; dOagby,gu 
; V-*gv 
; dOsgu.gby 
; Y-.gby 
; i short I C 
; U—g 
r V-.g 
r C<<»2 
• y««B«i 

pixel>>»8 

dOary, rv 

V-«rv 

dOarv.ry 

Y*ory 

(short) A 

R«»2 

U*«R«2 

Y>»-448 

if greater 

Ya -448 

save 

Y< 448 
if lesa 
Ya 443 
Save Y 



LS 



RECORD 



O.DECR 
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U.ex 



DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EOU 

D!DR 



sixes: f short ) »Yrow 

x end address 

y end address 

nzeof (short ) # UVrcw 

snecf i sbcrc / *Yrov 

7 •rcwfiytes-sixecJ ( long) *Prow 



- 2*vidth 

= U^widch^heigho) 

= width 

* 2*vidth 

= 2 • rowBytes -width 



aO - Y. al - U. a2 - V, a3 - pixrup, a4 - table, a5 - pixmap2 
dO - rgbOO. dl - rgbOl. d2 - rgblO, d3 - rgbll. d4 - spare. d6 



oldO. d? 



linJc 
movent. 1 

move . 1 
move . 1 
move . 1 
move . 1 
move . 1 

move . 1 

move . 1 

move . 1 

mulu.w 

lsx.l 

add.l 

move. 1 

add.l 

move. 1 

move. 1 

add.l 

move. 1 

add.l 

sub.i 

move.l 



a6, #LS.LSixe 
04-d7/a3-a5.- 



<a7) 



PS.Y<a6) .aO 
PS.U(a6).al 
PS.Vla6).a2 
PS.pixmep(a6) . e3 
PS . table < a6 ) , a4 

PS. width (a6).d0 

d0.LS.U_ix<a6> 

PS . height ( a 5 ) . dl 

dO.dl 

• 1, dl 

al.dl 

dl.LS.U_ey(a6) 
dO.dO 

dO.L5.Yl (a6> 

d0,LS.Y_y|a6» 

dO.dO 

PS.rovByte(a«) ,dl 

dl.dl 

dO.dl 

dU.LS.P_yia6r ' * 



r inc width, fend and rcwcnd are loca 
; store registers 

YsYC 
U»Uc 

VrVc 

pmapixmap 
tabs table 

LOAD width 
SAVE U.ix 
LOAD height 

width # neight 

width # height/2 

U*width # height/2 
SAVE C.ey 

wid:h*2 
SAVE Yl 
SAVE Y_y 

widthM 
LOAD rowBytes 

rowBytes # 2 

row©ytes*2-width # 4 
SAVE P_y 





move,. 1 
move. 1 


PS. rowByte <a6) , d7 
LS.Y1 (a6).d6 


; load rowBytes 
; load Yl 


2do_y 


move. 1 
add.l 
move. 1 


LS.U_ix(a6>.d0 
al.dO 

dO.LS.U_exie6) 


; LOAD U.ixB 

P*tf_ixB 
; SAVE U.exB 




*do_x 


clr.w 
clr.w 


d4 

d3 


: 0.0 

; VcO 






RGB2Y 
RGB2Y 
RGB2Y 
RGB2Y 


(a3,d7.v) ,d3,d4.d5, <aC,d6.w) ; Convert 
(a3U.d3,d4.d5, (a0>* ; Convert 
<a3,d7.w),d3.d4.d3. ia0.d€.w); Convert 
(a3)*,d3,d4,d5, (aO)* ; Convert 


pixel 
pixel 
pixel 
pixel 




asr .v 
asr .v 


•2,d4 
•2,d5 


; D>>«2 
; V>>«2 




Poky 


cnpi.w 

bge.s 

move.w 

bra.s 

cnpi.w 

blc.s 

move.w 


•SrE4 0.d4 

•oxu 

•STZiQ.dt 
SdoV 

#S01CO.d4 

•dov 

•S01CO.d4 


; U>--446 
; if greater 
; Um -446 
; save 
; U< 448 
; if lees 
; U« 448 
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c mp \ « w 




bge. s 


BoJcV 






on . o 


?enc 


cmpi. v 


•SOlCC.dS 


blc.s 


Send 


move . v 


•501C0. C5 


nove . v 


d4. (alW 


move . w 


C5. <a2)* 


Cmpa. 1 


L£.U_ex(a6) ,al 


blt.v 




add.l 


LS.Y_y(a6) .aO 


add.l 


LS.P_y<a6) ,a3 


crapa . 1 


LS.U.ey (a6) ,al 


blew 


Gdo_y 


movtn . 1 


<a7)*.d4-d7/a3-a5 


unlX 


a€ 


rts 


; return 


ENDFUNC 





V> 3 -«48 
if greater 
V= -446 
save 
v< 448 
if less 

V= 448 

Save u 
Save v 



; restore registers 
; renove locals 



macro 








UV16 


4A0. &AV, 4SP. 4tfV 






move. 1 


I4AUU.4SP 






move. 1 


<4AVN,40V 






UVOVER 


4SP.4DV 






lsr.l 


•5.4UV 






audi. I 


*$O3eO03e0. 4SP 






andi. 1 


•$001F00ir.4OV 






or.l 


45P,4UV 




uv»*«ooovoouv 


swap 


4UV 






endzn 








macro 








Y16x2 


4AY.4IND,40V 






move . 1 


4AY.d2 




(2*) Yt-YOYl 


lsl.1 


S3.d2 




14) YbYOXXYIXX 


andi.l 


»$PC00FC00.d2 






or. v 


4W.d2 




(2) Y»Y1W 


move . 1 


<&IND,d2.W4> ,dl 


; 


<2*) dl*0123 (YD 


svap 


d2 




(4) Y-YOXX 


or.w 


40V, d2 


; 


(2) Y»YOUV 


move . 1 


UXND,d2.tr*4),d2 


; 


(2*) d2»0123 (YO) 



endn 



OUT16x2 rUNC EXPORT 
• 

PS RECORD 8 

table DS.L 1 

pixmap OS.L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
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width DS.L 
r.eighi DS.L 
rcwByce DS.L 
pixnapi DS.L 
ENDR 



LS 

Yl 

U.ex 
L.ey 

y.ix 

Y_y 
p_y 

LSize 



<3do_y 



3do_x 



5XCCRD 
DS.L 



DS . L 
DS . L 
DS .L 
DS .L 
DS.L 
EQU 



r 

i 
i 
i 



O.DECK 

i 
1 
i 
1 



sizeof (short) *Yrow 

x end address 

y end address 

sizeof (snort) *UVrow 

sizeof ( short) *Yrow 

4 *rovBytes- sizeof (lcng ) • Prow 



= 2 -width 
= UvU.ix 

■ U*width # heighc>> 
= width 
= 2*width 

= 4 • rovBy tea -width 



aO - Y. al - U. a2 - V. a3 - pixmap. a4 - table. a5 - pixznap2 

dO - rgbOO. dl - rgbOl. £2 - rgblO. d3 - rgbll, d4 - spare. d6 - oldO, d7 



link 


a€. I LS. LSize 


; inc. width, fend and 


movem. 1 


d4-d7/a3-aS, «(a7) 


; store registers 


move.! 


PS . Y ( a 6 ) ,a0 


: YsYC 


move . 1 


PS.UJa6) al 




move . 1 


FS.V(a6> ,a2 


; V*Vc 


move . 1 


PS.pixnap(a6) .a3 


; pms pixmap 


:no ve . 1 


PS.cable<a6),e4 


; tab* table 


adda.l 


#$00020000,44 


; tab*»32768 (longs) 


move. 1 


PS.pixaap2(a6) ,a5 


; pm2»pixmap2 


move. 1 


PS.width(a6) .d0 


; LOAD width 


move. 1 


dO.LS.U.ix(a6) 


; SAVE U.ix 


move. 1 


PS. height (a6) .dl 


; LOAD height 


mulu.w 


dO.dl 


vidtb'height 


lsr.l 


•l.dl 


; widtb*height/2 


add.l 


al.dl 


; U*widtb»heighc/2 


move.l 


dl.LS.U_ey (a6) 


; SAVE O.ey 


add.l . 


dO.dO 


; widths 


move. 1 


d0.LS.YKa6) 


; SAVE Yl 


move. 1 


dO.LS.Y_y(a6) 


; SAVE Y_y 


add.l 


dO.dO 


width* 4 


move . 1 


PS.rowByce(a6),dl 


; LOAD rowBytes 


add.l 


di.dl 


rowBytes* 2 


add.l 


dl.dl 


rowByrcs*4 


sub.l 


dO.dl 


rowBytes«4-width # 4 


move . 1 


dl.LS.P_y(e6) 


; SAVE F_y 


move . 1 


PS.rowByteia6).d5 


; load rovBytes 


clr.l 


d6 


clr.l 


d7 




move . 1 


LS.U_ix(a€),d0 


; LOAD U_ixB 


add.l 


al.dO 


P*U_ixB 


move. 1 


dO. LS.O_ex(a€) 


; SAVE O.exB 


CETOV 


al.a2,d0,d4 


; d4«00UV00UV (1G) 


GETY 


<a0).*4.d4.dl.d2 


; calc d2,dl pixel 


move.l 


d2. <a3)* 


move.l 


dl. (a3) 




add.l 


d5.*3 




swap 


dl 




move. 1 


dl. (a3) 
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swap dA- 

.rove.) d2. -(a3) 

add.l d5.*3 

move.l LS.Yl(a6).dO ; load Yrow 

GETY Ia0.d0.w|,a4.d4.dl.d2 ; caic 62. CI pixels 

move .1 d2 . a3 w 

move.l dl . i a3 > 

add.l d5.a3 

swap dl 

move.l dl. (a3) 

swap <t2 

move.l d2, - <a3) 

swap d4 ; next OV 

addq.l M.aO ; next */* 

add.l #12, a3 

move.l LS.Ylia6),dO ; load Yrow 

GETY <*0.d0.w),a4.d4.dl.d2 ; calc d2.dl pixels 

mova.l dl. (a3) 

move.l d2,-(a3) 

sub.l d5,a3 

swap d2 

move.l d2. (a3)* 

swap dl 

move.l dl. (a3) 

sub.l d3.a3 

GETY (aO)*. a4.d4.dl.d2 

move.l dl.(a3) 

move.l d2,-(a3> 

swap d2 

sub.l d3,a3 

move.l d2, Ia3) + 

swap dl 

move.l dl, <a3 

cnpa.l LS.O.exfa* ) .al 

blew fldo_x 

add.l LS.Y_y ta6) ,a0 

add.l L5.P_y<a6),a3 

cmpa.l LS.U_«y<a6) ,al 

blt.w «do_y 

movem. 1 <a7)*,d4-dVa3-e5 ; restore registers 

unlk a 6 ; remove locals 

rts ; return 

ENDFUNC 



macro 

Y16 LAY, &XHD, 6UV 

move.l fcAY.d2 ; (2*) Y.Y0Y1 

lll.l #5.d2 ; (4) YeYOXXYlXX 

andi.l #SrCO0FCOO.d2 

or.w fcOV.d2 ; (2) Y.YIOV 

move.l (42ND.d2.W4) .dl ; (2*) dl»Yl 

Swap d2 ; (4 1 Y.YOXX 

er.w tuv,d2 : (2) Y«T0tfV 
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move. - 
move. w 

endn 
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dl.d2 



(2- ) d2=Y0 
i2; d2=Y0Yi 



S- w . I 0 


r ^T*\m 






?.ecof.d 


8 


carle 


DS . L 


1 


plXJTiap 


DS . L 


1 


Y 


DS.L 


1 


y 


CS.L 


i 


V 


DS.L 


1 


width 


CS.L 


1 


height 


DS.L 




rcwByte 


DS.L 


I 


pixmap2 


DS.L 


1 


• 


ENDR 




LS 


RECORD 


0,DECR 


Yi 


DS.L 


I i 


U.ex 


DS.L 




U_ey 


DS.L 


1 


U_ix 


DS.L 


1 


Y_y 


DS.L 


1 


?_v 


DS.L 


1 


LSize 


sou 


• 




ENDR 





sixeof (short) *Yrow 
x end address 
y end address 
si2eof (short ) •UVr&w 
siteof (short ) 'Yrow 
2'rovBytes-siaeoe (long) 'Prow 



= 2 'width 
« U<*0_ix 

■ U*width # height>> 

» width 

s 2 -width 

« 2»rowBytes-widch 



edo_v 



aO - Y, al - U. e2 - v. a3 - pixmap. a4 - table, a5 - pixraap2 

dO - rgbOO, dl - xgbOl. d2 - rgblO. d3 - rgbll. d« - spare. d6 - oldO. d7 

; inc, width, fend and rowend are loca 
; store registers 

; Y*Yc 
; U=Uc 
; V»Vc 

pmspixmap 
; tabs table 
; tab*«33766 (longs) 
; pm2spixroap2 

; LOAD width 
: SAVE U_ix 
; LOAD height 

width'height 
; width'h«ight/2 

U*width«height/2 
; SAVE O.ey 
; width»2 
; SAVE Yl 
; SAVE Y_y 
; LOAD row Bytes 

rowBytes*2 
; r owBy t ea • 2 - wi dt h • 2 
; SAVE P_y 

; load rowBytes 



LOAD U.ixB 



link 


a6. tLS.LSire 


moves. 1 


d4-d7/a3-aS.-(a7) 


move. 1 


PS.Y(a6> .aO 


move. 1 


PS.U(a6),al 


move. 1 


PS.V(a6).a2 


move. 1 


PS.pixmap(a6) ,a3 


move. 1 


PS. table (a6) ,a4 


adda.l 


•S00020000,a4 


move. 1 


?S. pixmap2 (a6) ,a3 


move. 1 


PS . width ( a6 ) , dO 


move. 1 


dO.LS.U_ix(a6) 


move . 1 


PS. height (a6) ,dl 


mulu.w 


dO.dl 


lsr.l 


• l.dl 


add.l 


al.dl 


move. 1 


dl,LS.D.eyia«) 


add.l 


dO.dO 


move. 1 


dO,LS.Yl(a6) 


move. 1 


dO.LS.Y_yla6> 


move.l 


PS.rowByte(a6) .dl 


add.l 


dl.dl 


sub.l 


dO.dl 


move.l 


dl,L£.p_y (a6) 


move.l 


PS.rowByte(a6) ,d5 


clr.l 


d6 


clr.l 


d7 


move. 1 


LS.U_i*<a6).dO 
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add.l ei.dO F^U ixB 

move.l dO, LS.U_ex(a6) ; SAVT~u_exB 

?cc_x 3ETUV al.a2.d0.d4 ; d4=00UV0CUV : i 0 > 

3ETY <aO) .J4.d4.dl.d2 ; calc d2.dl pixel 

move . w dl . <12 

move. 1 d2. (a3) 

add.: d5.a2 

move.l LS.Y1 <a6) .dO : load Yrow 

GETY (aO.dO.v) .a4.d4.dl.d2 ; calc d2.dl pixels 

move.v dl,d2 

move. 1 d2, (a3U 

swap d4 ; next UV 

addq.l *4,a0 ; next Ys 

move.l LS.Yl(a6),dO ; load Yrow 

GETY <a0.d0.w),a4.d4,dl.d2 ; calc d2.dl pixels 

move.v dl.d2 

move.l d2.(a3) 

sub.l d5.a3 

GETY (aOU,a4,d4.dl,d2 

move.v dl.d2 

move.l d2.U3)* 

cmpa.l LS.u_ex<a6),al 

blt.w «dojt 

add.l LS.Y_y<a6) .aO 

add.l LS.P^yla6> .a3 

CTTpa.l LS.C_ey{a6).al 

blt.v «do_y 

movem.l <a7)*,d4-d7/a3-a5 ; restore registers 

unlk a 6 ; remove locals 

rts ; return 



DJDFUNC 
END 
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written by: Adrian Lewis 



6E000 Fast RCB/YUV code 



include 'Traps. a' 
machine nc6 8030 



macro 

RGB2Y iApixel.LAY 



dO • pixei/r. dl - g/2g*r. 62 - b. d3 - Y 



move . 1 


iApixel.dO 


: pixel**Apixel 


eor . 1 


>S00808080.dO 


; signed pixels 


move . b 


d0,d2 


; b-pixelf3) 


ext .w 


62 


; b is 8(16) bit 


move . w 


dO.dl 


; g*pixel(2] 


asr.w 


O.dl 


; 2g is 9(16) bic 


swap 


dO 


; rspixelClJ 


•XX .w 


dO 


; r is 8(16) bit 


movt . w 


d2.d3 


; Y.b 


lfll.v 


«3.d3 


; Y<<«3 


sub. v 


62.62 


; Y--b 


add.w 


60.61 


; 2g*«r 


add.w 


61.62 


; Y*»2g*r 


add.w 


61.62 


; Y*»2g*r 


add.w 


61.62 


; Y*»2g»r 


asr.w 


%4,d3 


; Y>>»4 


add.w 


dl.d3 


; Y*»2g*r 


move.w 


d3.tAY 


; AY»Y is 10(16) bit 


endm 






macro 






RGB2UV 


&A'J, LAV 




dO - r. 


62 - b. d3 - Y. 


da - U/V 


add.w 


dO.dO 


; r is 9(16) bit 


add.w 


62.62 


; b is 9(16) bit 


asr.w 


ii.62 


; Y is 9(16) bit 


move. w 


62.61 


; Usb 


sub.w 


62.61 


; Ocb-Y 


move.v 


di.LAO 


; AU-U 


nove.w 


dO,dl 


; v«r 


sub.w 


d3.dl 


; V*r-Y 


nove.w 


dl,4AV 


; AV.V 



ends 
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H^Sineennc, ; KI icsCode : CcrrrpPict :Cclcr2 . a 

if 4TY|{( 'seg' ^'UNDEFINED* then 

seg iaeg 

•r.dif 



RGB2YUV2 



func 



2JCPORT 



Gdo2 



*do3 



link 
mcvem. 1 

mcve. 1 

move. 1 

move.l 

move. 1 

move. 1 

asl.l 

add.l 

move . 1 

asl.l 

move. 1 

asl.l 

sub.l 

move. 1 

add.l 

rgb2y 

rgb2uv 

rgb2y 

cvpa. 1 

bit. s 

adda.1 

nove. 1 

add.l 

rgb2y 

CTTpa. 1 

blt.s 
adds. 1 
cups. 1 
blt.w 

mo vera. 1 

uolX 

rts 

ENDFUHC 



a€. 10 

d4-d7/a3. 



<a7) 



S0008(a6).a3 
S000CIa6) .aO 
S0010(a6) .al 
$0014 la6) .a2 
S0018 la6) .d7 
♦ 2.d7 
a3.d7 

$001Cla6].d4 
#2.d4 

$0020la6).d5 
•2.d3 
d4.d5 
a3.d6 
d4.d6 
(a3)« 
(al)* 
<a3)# 
d«.*3 
*do2 
d3.«3 
a3,d6 
d4,d6 

<a3)+. (a0)« 

d6.«3 

•do3 

d5.aJ 

d7.e3 

8dol 

<a7)*.d4-d7/*3 
aC 



. (a<)> + 
, <a2) + 
. <e0>* 



macro 

FETCHY 4AY. 4Y. &A, tC. &B 

move.l IAY.&Y 

add.l &Y.&R 

add.l 4Y.4G 

add.l 4Y,4fi 



; r.c local variables 
; sccre registers 

; pmrpixraap 

; Y-Yc 

; U*Uc 

; V«Vc 

; fendsarea 

; fend«s2 

; fancVspm 

; width_b=width 

r widtiv_b<<«2 

y incjbscolf 

f cols«*2 

f inc_b-swidtfc_b 
rowend=pre 
rowend* •widctcb 
rgb2y ( pm** , Y ) 
rgb2uv<U**, V**) 
rgb2y (pro*-*, Y**) 
row«nd>p» 
while 

rowendspm 

r owmnd* -width^b 

rgb2y (pm*+, Y** ) 

roweod>pm 

while 

psv»»inO» 

f «nd>pm 

while - 

restore registers 
remove locals- 
return 



; Ye *AY** 
; RJW-Y12 
; GC->«Y12 
; BB*.Y12 



macro 




FIXOV 


4V, ASP I. 45P2 


move.w 


4V.4SF1 


clr.b 


4SP1 


andi.w 


•$3FPF,4S« 


sne 


4S»1 


best 


tl3.4SPl 


seq 


4SP2 



ci idctiti rrr cucct /di nc w 
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or . w 


a Sr 1.6V 






and. v 


4SF2.4V 






swap 


4V 






move . w 


•V. fcSPI 






zlz.b 


4SP1 






and; . w 


•S3FFT. 45P1 






sne 


4SP1 






SCSI 


•13.43P1 






3€Q 


4SF2 






or .b 


fcSPi. ev 






an*i . w 


4SP2 . IV 






swap 


4V 






endjn 








macro 






• 


GVTaJ LOT* 


6A. fcB. fcSFI. &SP2 




• 


move . 1 


isrroorroo.fcSPi 


; spl=maak 


• 


move. l 


4A.4SF2 


; 5p2sOVOV (A) 


• 


and. 1 


4SF1.4SP2 


; sp2=o0o0 (A) 




lsr.l 


•8.4SP2 


; sp2=0o0o (A) 


* 


and. 1 


4B.4SP1 


* aolaoOoO IB) 


• 


or.l 


4SP2.4SP1 


: spl.oooo (EABA) 




move. 1 


&A. 4SP1 






or. 1 


4B,4SF1 






andi. 1 


•sftooffoo. ispi 






beq.s 


(J ok 


; if no overflow 




clr.w 


4SP2' 


; ANDmO 




nxov 


4Jk.45Pl.i5P2 


; Al overflow 




rixov 


4fi.4SFl.4SF2 


; 61 overflow 


• 










endm 








macro 






• 


MXRGB 


4R, 4G, 4B. 4ARCB 






lai.l 


#e,4G 


; G«CCC0 (12) 




or. X 


4B.4G 


; CsGBGB (12) 




move. 1 


4R. 4B 


; B-OROR (12) 




swap 


4B 


; BsOROR (21) 




move . w 


4G.4B 


; BsORGB (2) 




swap 


4C 


; G.GBGB (211 




move.w 


4G.4R 


; R.ORCB (1) 




move. i 


&R.4ARGB 


; •RGB^.rcfc (1) 


• 


move. * 


iB, 4ARGB 


; •RCB^srgfc (2) 




endm 








macro 






• 


DUPVAL 


4V0. 4 VI 






move.w 


4V0.4V1 


; vl =v0 




swap 


4V0 






move.w 


4V1.4V0 


; chip vO 


• 


raove.l 


4V0.4V1 


; dup vl 



endm 



macro 

UV2RGB3 4AU.4AV 
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dl - ra. d2 - ga. d? - ba. d< - rb. 15 



gfc/512. d6 - bb 



move . w 
r.ove . v 
add. v 
r.ove.v 
add. w 
add.v 
add.v 

:upval 

aar . v 

move. w 

add.v 

add.v 

add.v 

DUPVXL 

sub.w 

DUPVXL 

endre 



•512. d5 

d2, d2 

d2.d> 

d3.<12 

d3.d2 

d5.d3 

d3.dS 

*4.d2 

iXV.dl 

dl.d2 

dl.dl 

dS.dl 

dl.d4 

d2.d5 

d;.d2 



i£ 4TYPE ( setf' ) # 4 WJDEP INED * 
seg iaeg 



then 



: d5-512 

U is 10116) tics 

ba«U 

ga»2U 

gas3U 

ba*=512 

ce=bb=BB 

ga&3U>>4 

V=»AV+* 

ga*»V 

ra»»2 

ra*«512 

raarbaRR 

gb*512-ga 

ga»gb«GC 



endif 



YIV2RGB2 FUNC 


e: 


?S 


RECORD 


8 


piwnap 


DS.L 


1 


y 


DS.L 


1 


u 


OS. L 


1 


V 


DS.L 


1 


area 


DS.L 


1 


vidth 


DS.L 


1 


cols 


DS.L 


1 


• 


G?DR 




LS 


RECORD 


0, 


iac 


DS.L 


1 


vjdth 


DS.L 


1 


fend 


DS.L 


1 


count 


DS.L 


1 


LSiie 


EOU 


• 




ENDR 





EXPORT 



DECT 



aO - YO. al - VI. a2 - U. a3 
dC..6 - used. d7 - count 

link e6.#L5.L5ixe 

mcven.l d4-d7/a3-e5, - (a7) 

move.l PS. pixnap(a6) , *4 

move.l a4,a5 

move.l PS.Y(a6),*0 

move.l aO.al 

move.l PS.0(a6),a2 

move.l PS.V(a6).a3 

move.l PS. area <e6),d7 

lsl.1 »2.d7 

add.l a4,d7 

move.l d7. LS. fend (a6) 

move.l PS. vidth <*6) ,d5 

move.l d5.d7 



V. a 4 - pmO. a 5 - pml 

; inc, width, fend and rovend are loca 
; store registers 

; pn\0»pixroap 
; pml spmO 
; YOeVC 
; Y1=Y0 
; D»Uc 
; v.vc 
; £end*area 
; fend«»2 
; f •nd*-prn0 
; save fend 
; width-width 
; count» width 



SUBSTITUTE SHEET ffiULF ?tt 
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aar . 1 

suoq.l 

nove . 1 

add.l 

add.l 

add.l 

move . I 

move . 1 

lsl.l 

add.! 

add.l 

suo. 1 

move. 1 

JV2RG33 

FETCHY 

TETCHY 

move . w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

lsr.l 

and.w 

move. 1 

or.l 

or.l 

or.l 

or.l 

or.l 

andi . I 

bne.s 

KKKCB 
MXKCB 

dbf 

adda.l 

adda.l 

adda.l 

exg.l 

move. 1 

cmpa.l 

blew 



move*. 1 

unlk 

rts 

©over move.l 
clr.w 



OoJc 



FIXOV 
FLXOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
move.l 
bra 



•l.d7 
■i.d7 

d7. ?S.wid:h<a6) 

d5.d5 

d5. al 

d5.d5 

d5.LS.vidch!a6» 

PS.colsia6) ,d4 

*2.d4 

d4.a5 

d4.C4 

d5.d< 

d4. LS. inc (a6 ) 

<a2)+ : (a3). 

<a0)*,d0.di.d2,d3 

Ul)*.dC.d4,d5.d6 

•S3FFF.dO 

•2.dl 

dO.dl 

•2.d2 

d0.d2 

• 2,d3 
d0.d3 
#2.d4 
d0.d4 

• 2.d5 
d0,d3 
#2.d6 
d0.d« 
dl.dO 
d2,d0 
d3,d0 
d4.d0 

d5. du- 
de^ 

tsrruoFFoo,do 
•over 

dl.d2.d3. (an* 

d4.dS.d6. 

d7,8do 

LS. inc Ia6) ,a4 
LS. Inc i 26) . aS 

LS.vidthia6).aO 
aO,al 

PS.widthfa6),d7 
LS.fend<a6) ,a4 
tfdo 

(a7)*,d4-d?/a3-a5 
a6 

d7, LS. count (e6) . 
d7 

dl,d0.d7 

d2.d0.d7 

d3.d0.d7 

d4.d0.d7 

d5.d0.d7 

d6.d0.d7 

LS.ccunt 1*6) ,d7 

•ok 



; ccur.t>> = l 
; count- «1 
: save width 
; width's^ 
; Yl^.width 
; width* s2 
; save width 
; incecols 
: inc«s2 
; pml^.mc 
; cols»=2 

; inc now 2»cols-vidth bytes 

; save inc 

; uv2rgb( •0** . »v**) 

; add Ya to RGB values 

; add Yb to RGB values 

; dOsmask 

; dl 8(16) bits 

; dl masked 

y d2 6(16) bits 

; d2 masked 

: d3 8(16) bits 

d3 masked 

d4 6(16) bits 

d4 masked 

d3 8(16) bits 

dS masked 

d6 8(16) bits 

d6 masked 



: if overflow 
; save RGBa 
; save RCBb 
; while 
; pmO*«inc 
; pal ♦■inc 
; YO* -width 
; Y1<->Y0 
; count swidth 
; pmO<f end 
while 

; restore registers 

; remove locals 

; return 

; save count 

; ANttoO 

; A overflow 

; B overflow 

; A overflow 

? B overflow 

; A overflow 

; B overflow 

; restore count 
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if 4 TYPE < " seg • ) » ' OTfDETINED ' then 





5 *5 






endif 




GRZY2Y 


?UMC 


EXPORT 


PS 


RECORD 


8 


pixnap 


DS.L 


1 


Y 


DS.Z- 


1 


area 


DS.L 


1 


width 


DS.L 


1 


cola 


DS.L 


1 


• 


ENDR 




• dO 


- WW. 


dl - vOvl, 


aO 


- pro. al 


- Y 



idol 
*do2 



link 
no vein. 1 

move . 1 

move . 1 

move.l 

add.l 

move.l 

move.l 

sub.l 

move.l 

move. 1 

add.l 

move.l 

eor.l 

move.w 

asr.w 

swap 

move.b 

•xt . v 

lsl.w 

swap 

move.w 

asr.w 

swap 

move.b 

ext .v 

lsl.w 

move. 1 

move. 1 

cmpa. 1 

blt.s 

adda.l 

crtpa. 1 

bit. s 

movem.l 

unlk 

res 

ENDFUNC 



a€, 10 

d4-d7.*(a7) 

PS.pixmapfa6).aO 
PS.Y(a6) .al 
PS.axea(a6> ,d7 
aO.d? 

PS. width (at) ,d4 
PS. cols (*6) ,d3 
d*.d3 

•$7F7F7F7F.d3 

a0.d6 

d«.d6 

(aOU.dO 

d3,d0 

d0.d2 

#6,d2 

d2 

d0.d2 
d2 

dO 

dO.dl 

• 6.dl 
dl 

dO.dl 
dl 

• 2.dl 
dl. (al)* 
d2, (al)* 
dfi.aO 
Cdo2 
d5.a0 
d7.a0 
idol 

Ie7)„,d4-d7 
a* 



- xor, d4 - width. d5 - inc. d6 - rowend. 



; no local variables 
; store registers 

; pn»pixnap 

; YzYC 

; tendsarea 

fend*=pm 
; width_b«width 
; inc_b»eols 
; incjb-swidthjb 
; xor»S7F7F7F7F 
; rowesdapro 
; rowend+*width_b 
; ww»*po 
; ww is signed 
; d2»v2v3 
; d2=»v2 (10 bits) 
; d2«v2??-- 
; d2rv2v3 
; v3 extended 
; d2rv2v3 (10 bics) 
: d0»v0vl 
; dlsvOvl 

dl«v0 (10 bics) 

dl.vO?? 

dl*v0vl 

vl extended 

dlevOvl (10 bics) 

•Y.dl 

•Yrd2 
rovend>pm 
while 
paw ■ inc_b 
f end>pn 
while 

restore registers 
remove locals 
return 



if kTYVZi 'seg* )*• UNDEFINED* 
seg 4seg 



thi 
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endi : 




v:cr£y 

• 


rwc 


£X?ORT 


PC 


r.rCORD 


a 




DS.L 




Y 


DS.L 




r.eicn: 


DS.L 


1 


widen 


DS.L 


1 


cols 


DS.L 


I 




END* 





cO- spare, 
aO - pra. a: 



SI - 

- Y 



vO. d2 - v21. d3 - spare. d4 - victh. d5 - inc. d6 - counc. d 



9dol 
0do; 



<?ok 



Gover 



1 ink 


a6 . 10 


no iocdi varidcifls 


mcvere. 1 


d4 -d7 - 1*7 j 


« score reyiscers 


move . 1 


PS.pixmap(a6 ) . aO 


; pmrpijanap 




P9 Y ( a A 1 s 1 


; YsYC 


rrove . 1 


PS h^ioht ixfi) H7 


1 ****** h a i *vfcte> 

. iong neiynt 


SUbCJ . 1 




; height -si 


move . i 


DC u^H^Kl i£: #44 
r b .VlcrnidDf . Oh 


; long width 


move. 1 


P5 . cols t a o i , 05 


; long incscols 


sub. 1 


□ 4 , d5 


; inc-* width 


isr.i 


•2.d4 


; vidth>>«2 (read 4 values j 


subq.l 


«l.d4 


; widch-«l 


move . 1 


C4 1 ao 


; count svidch 


move . 1 


Ul) + ,dO 


; d0sx4x3 


move. 1 


ial)*.dl 


; dl-x2xl 


move.l 


tsoirroirr,d5 


; d2a511 


move . 1 


d2.d3 


; d3«5U 


sub. 1 


d0.d2 


; unsigned d2 


sub.l 


dl.d3 


; unsigned d3 


lar.l 


#2,d2 


lsr.l 


«2.d3 




move . 1 • 


d2,d0 




or.l 


d3.d0 




andi . 1 


•S3F002FOO.dO 




bne.s 


Pover 


; if no overflow 


isl.w 


■ 8.d3 


; d3»021O 


Isl.w 


• 8,d2 


r d2«0430 


isr.l 


•8,d3 


• d3s0021 


isl.l 


•B.d2 


• 42*4300 


or . i 


d3.d2 


d2«4321 


move . 1 


d2.(a0)* 


•pm«d2 


dbf 


d6.0do2 


while - 1 : =- -count 


adda. 1 


d5,a0 


pre*einc_b 


dbf 


d^.edoi 


while -l!*--height 


raovem. 1 


<»7)~,d4-d7 


restore registers 


unlk 


a6 


remove locals 


res 




return 


clr .w 


dl 


ANDnO 


nxov 


d2.d0.dl 


A overflow 


FIXOV 


d3.d0.dl 


6 overflow 


bra.s 


9ok 




EOTFUNC 







macro 
CCC 



tV.iSPl, 4SP2.4AV 
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rr.cve . 1 


4V.45T2 


; SF2-0102 




Isl.i 


18. iS?2 


; SF2sl020 




ex. 1 




• SF2:U22 




-eve. 1 


iV.4S?l- 


■ SF1=C102 




swap 


4SF1 


SF1-C201 




rove . v 


tS?2. iSPl 


SF1*C222 




swap 


&SF2 


SF2=2211 




nxve . w 


&SP2.&V 


V-0111 




move . 1 




•pm»V 


• 


rr.cve . 1 


ISPl.kAV 


•pm^SPl 




endm 








if &TYPE ( ' seg ' ) * ' UNDEFINED' then 






seg 


fcseg 






endif 






Y2GGC 
• 


FUMC 


EXPORT 




PS 


RECORD 


8 




pi. -map 


DS.L 


1 




Y 


DS.L 


1 




lines 


DS.L 


1 




width 


DS.L 


1 




cols 


DS.L 


1 




• 


DJBR 






dO 


- v. d4 - 


width. d3 - inc. d€ - count. 


d7 - line 


aO 


- pm, al 


- Y 





9dcl 
•?do2 



0ok 



link 
movtffi. } 

move. 1 

move. 1 

move. 1 

sut>q. 1 

move . 1 

move. 1 

sub.l 

lsl.l 

lsr.l 

subq.l 

move. 1 

move . 1 

move. 1 

move. 1 

add.l 

add.l 

lsr.l 

lsr.l 

move.w 

and. v 

and.w 

move.! 

or.l 

andi.l 

bne.s 

GCC 
GCC 

dhf 

adda.l 

dJbf 



d4-d7.- 



(a7) 



PS .pixmap* *6 ) . aO 
PS.Y(a6) .al 
PS . lines <a6) ,d7 
«l.d7 

PS.vidth<a6) .d4 

FS.cols<a6).d5 

d4.dS 

•2.dS 

«2.d4 

•l.d4 

d4.d€ 

tal )* ,dO 

<el)*,dl 

•$0200C200,d3 

d3.d0 

d3.dl 

• 2.d0 

• 2.dl 

d2,d0 
d2.dl 
dO.cU' 
dl.d2 

•SFFOOFF00.d2 
9 over 

d0.d2.d3. (aO)* 
dl.d2.d3, (aO)« 
06 . 9do2 
d5.a0 

d7.9dtl 



no local variables 
store registers 

pmspixmap 
YeYC 

long lines 
line»--l " 

long width 
inc»cols 
inc- -width 
inc (bytes) 
width>>o2 
width-«l 
count «width 

dOrxlx2 (10 bits signed) 
(10 bits) 



dl»x3x4 
d3»plus 
d0*xlx2 
dl#x3x4 
dO -x 1x2 
dl*x3*4 
cUrmaak 
mask dO 
mask dl 



(unsigned) 
(unsigned) 
(10.8 bits) 
(10.8 bits) 



if no overflow 



while -1! =- -count 
pm*sinc_b 

vhile -!5«--lir.*t 
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.er 



ncvem. 1 

rts 
rir .w 
rixcv 
nxov 
£ra . w 



ia")*.d4«d7' 
a6 

cC.i2.d2 
Ci.ci2.c3 

tfOK 



restore regncers 
remove locals 
return 

A overflow 
B overflew 



LNDFUNC 



macro 
KXRGB2 

1st. 1 
or.i 
move . 1 
swap 
move . w 
swap 
move . w 

andi . 1 
and; . 1 

move . 1 

add.l 

lsr.l 

move . 1 
sub. 1 
lsx.l 
add.l 

move . 1 
move. 1 
move. 1 
move. 1 

add.l 
sub. 1 



4R. 4G, 4B. &ARGB . 4ROW. tXX 



«8.4G 
4B.4G 
4R.4B 
&B 

&G.4B 
&G 

&C.4R 

«sfffetef£.4r 

■SFFFEFEFE.4B 

4R.4G 
4B.4G 
I1.4G 

4fi. (XX 
4R.4XX 
• 1.4XX 
4B.4XX 

&R. I LARGB ) «• 
&G. UARCB) ♦ 
4fi. (4ARGB ) * 
IB, ( *ARGB ) * 

&FOW.IAAG& 
1l6,4ARGB 



C=C0C0 
G=GBGB 

B=0R0R (12; 

B-OROR (21) 

E=0RCB 12) 

GrGBGB (21) 

R=0RGB (1) 



112.1 
i 12 i 



1 bits for interpolation 
7 bits for interpolation 

C=RGBf 1) 

G*sRGB(2) 

G/-2 

XX=RGB(2) 
XX-»RGB(1) 
XX/. 2 
XX* «8 

•RGB»**rgb (1) 
•RCB*»»rgb -11.5) 
•RGB*-* rob '21 
•RGB**«rgo (2.5) 



move . 1 
move . 1 
move . 1 
move . 1 

sub. 1 



4R. ( 4AFGB ) « 
4G. (4ARGB ) « 
4B. 14ARGB)- 
&B. (4ARGB)* 

4 ROW, 4ARGB 



•RCB**-rgb (1) 

•RCB***rgb (1.5) 

•RCB^srgb (2) 

•RCB-**rgb (2.5) 



endn 



if tTYPE( ' seg 1 ) UKDEF1WEO* then 

seg 4seg 

endif 



YUV2RGB3 



FONC 



PS 

pixmap 

Y 

C 

V 

ZZBS 



RUCORD 

DS.L 

DS.L 

DS.L 

DS.L 



EXPORT 

8 

1 
1 
1 
1 



siiRsrmiTF swfft rmn f 
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width DS.L i 

cols ZS . L l 
ENDR 

LS RICOJO 0 . DECR 

;nc DS.L 1 

width DS.L 1 

rend DS.L 1 

count DS.L 1 

row DS.L 1 

Uize EOU 
ENDR 



aO - YO. dl - Yl. a2 - U. a3 - V. a 4 - pmO. a5 - pml 
d0..6 - used. d7 - count 



link 


a6. iLS.LSize 


; inc. width, fend and rovend are loca 


(nnwin 1 
i iuj v cm . a 






move. 1 


PS.pi>map{a6) , a4 


; pmO«pixmap 


move . 1 


a4. a5 


; pml*pn0 


move . 1 


PS. Y(a6) , aO 


; Y0=YC 


move • 1 


aO. al 


; YlaYO 


move . 1 


PS.U(a6) , o2 


; U=Uc 


move . 1 


PS V ( a 6 ) , *3 


; V»VC 


move . 1 


PS . area (a6) , d7 


fend*ares 


Isl. 1 


#2.d7 


fcnd<<s2 


add. 1 


a4,d7 


fend** pre 0 


move . 1 


d7 , LS . t ©nd(a6 ) 


; save fend 


move . 1 


PS. width I a6) , d5 


; widthwidch 


move. 1 


d5.d7 


; count width 


asr. 1 


• l.d7 


; count>>«l 


subq.l 


tl.d7 


; count -»1 


move . 1 


d7,PS.vidth(a6) 


; save width 


add.l 


dS.dS 


; width* »2 


add.l 


d5,al 


; Yl* -width 


add.l 


d5,dJ 


; width # s2 - 


move .1 


dS.LS.width(a6) 


; save width 


move . 1 


PS.colsta6) .d4 


; inc»cola 


lsl.1 


t2.d4 


: inc<<»2 


move. 1 


d4,LS. row (06) 


.-•NEW save row 


add.l 


d4,a5 


; pml* sine 


add.l 


d4,a5 


; *KCW pml ♦» inc 


add.l 


d4,d4 


. ; cols # «2 


add.l 


d4.d4 


; 'NEW C0ls««2 


sub. : 


d5.d4 


; inc now 4* cols -width bytes 


sub.l 


d3,d4 


; 'NEW inc now 4'cols-width bytes twid 


move . 1 


d4, LS.inc(e6) 


; save inc 


UV2RGB3 


<a2><». (a3)* 


; uv2re;b( # U* + ,«V«"») 


TETCHY 


(aOJ-.dO.dl.d2.d3 


; add Ya to RGB values 


fetchy 


Ul)*,d0.d4,d5,d6 


; add Yb to RCB values 


move . v 


• S3rT7,d0 


; dOsnask 


lsr.l 


•2.dl 


; dl 8(16) bits 


and. v 


d0,dl 


; dl masked 


lsx.l 


•2,42 


; d2 8(16) bits 


and. v 


d0,d2 


; d2 masked 


lsr.l 


#3,d3 


; d3 8(16) bits 


and. v 


d0,d3 


; d3 masked 


lsr.l 


*2,d4 


; d4 8(16) bits 


and. w 


d0.d4 


; d4 masked 


lsr.l 


•?.d5 


: 41 8'161 hits 
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3ovei 



and. w 
lsr.1 
and.w 

T.cve . 1 
:r . 1 
cr .1 
cr.l 
cr. 1 
cr.l 
andi . 1 
bne.w 

MXRGS2 
hKRGB2 
dbf 

add* . 1 
adda . 1 
add*. 1 
exg. 1 
move . 1 
cntpa . 1 
blew 

mo vera . 1 

unlk 

rts 

movi. 1 
clr.w 
nxov 
fixov 

FIXOV 

nxov 
nxov 
nxov 

move . 1 
bra 



macro 
FETCHY2 

move. 1 

asr.w 

swap 

asr.w 

swap 

add.l 

add.l 

add.l 

Qndm 



macro 
OV2RG14 

move « w 
and.w 
move. I 
move . 1 
move . 1 
move . w 



dO.dS 
t2.d* 
dO.d* 

dl.dO 
d2.d0 
di.dO 
d4.d0 
dS.dO 
d€.dO 

ff SFFOOFFOO.dO 
eover 



d5 .Tvasxec 

dc 5(16) cx:s 

d6 masked 



: if overflow 



fcAY. 4Y, tR. tC. IB 



iAY 
• 2. 
iY 
12. 

&y 
ty. 

&Y. 
&Y. 



.*Y 
fcY 

*Y 

fcR 
*G 
&B 



LAD, LAV 

LAO.d2 
•S03FF,d2 
(a6.d2.W8) .d3 
d3.d6 

4(a6.d2.w8),d3 
fcAV.dl 



dl.d2.d3.a4.LS.row<a6) .dO 
d4.d5.d6.a5.LS.rov<a6).dO 

<n . «do 

LS. inc ta6) . a4 
LS. incra6) .a5 
LS.widthia6).aO 
aO.al 

?S. wid:h(*6) . d7 
LS.fendta6).a4 
*do 

(*7)*.d4-d7/a3-a5 
a6 

47, LS. count (a6) 
d7 

dl.d0.d7 
d2.d0.d7 
d3.d0.d7 
d4 . dO . d7 
d5 . dO . d7 
d6,d0.d7 
LS.ccunt (a6) .d7 



•NEW save RCBa 
•NEW save RGBb 
while 
pmO*sinc 
pml ♦ = inc 
Y0*=width 
Y1<->YC 
count swidth 
pmO<fend 
while 

restore registers 
remove locals 
return 
save count 
AWDaO 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



v is -129 Co -127 

Dtf) c*t l Y* 2V ♦ 512) for Red (Y • 
GREEN? Get (Y ♦ (512 - I6U/MU - VI 
BLUE * Get (Y * (20 ♦ 512) for Blue « I 



BLOT. Get 120 * 512) /4 for Blue • (Y - 
Dup for second pair 

CrLw. Get (512 - (60/16)1/4 for Gree 
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move . w 
asr.w 
sub. w 
move . w 
swap 
move . w 
.•neve . i 

and. v 
move . 1 
move . i 

endm 



dl,d4 
• 2.dl 
il.dS 
25,d2 
d5 

32. d5 
di . d2 

*$03FF.d4 

Ia6.d4.w8).d4 

d4.dl 



.GREEN. Gee (512 - '6U/16) - Vi/4 !cr 

;Dup ior second rair 

; RED. Get <2V * 512) /4 tor Red : iy . 



MXRCS2SUB TUNC 



Qok 
eover 



U72 RGB 4 SUB FUNC 
UV2RGB4 

res 

frrcKY2suB rune 

FETCHY2 
FETCKY2 
rta 



IX PORT 



MKRGB2 


dl.d2.d3.a4.d7.d0 


.■•NEW save RGBa 


MKRGB2 


d4,d5,d6.a5.d7.d0 


.•■NEW save P.GBb 


res 






DfDrUKC 






FUNC 


EXPORT 




move . 1 


dl.dO 




or.l 


d2,d0 




or.l 


d3.dQ 




or.l 


44. dO 




or.l 


d5,d0 




or.l 


dS.dO 




audi. 1 


• SFFOOFTOO.dC 




bne. s 


Sover 


; it overt lov 


rta 






move. 1 


d7, -(sp) 


; save count 


clr. v 


d7 


; AND«0 


FIXOV • 


dl.dO.dl 


; A overflow 


FIXOV 


d2.d0.d7 


; B overflow 


FIXOV 


d3.d0.d7 


; A overflow 


FIXOV 


d4.d0.d7 


; B overflow 


FIXOV 


d5.d0,d7 


; A overflow 


FIXOV 


d€.d0.d7 


; B overflow 


move. 1 


(3p)*.d7 


: reacore count 


bra 


fok 




ENDFUNC 







EXPORT 
<a2)*. < a3 ) ♦ 

EXPORT 

Ia0)*.d0.dl.d2.d3 
Ul)*.d0.d4.d5.d6 



; uv2rgb( # U**. •v~) 



add Ya co RCB values 
add Yb co RGB values 



D/DF0NC 



if *TYPt *• WHET WTO * -.h-R 
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3 eg «seg 

end if 

'W2RGB3 EXPORT 



? s 




9 


Table 


D£ . L 


1 


pixmap 


DS.L 


1 


Y 


DS. L 


i 


U 


DS.L 




if 


DS.L 


1 


area 


DS.L 


1 


width 


DS.L 


1 


ccis 


DS.L 


1 




DJDR 




IS 


RECORD 


0 


;nc 


DS.L 


1 


width 


DS.L 


1 


tend 


DS.L 


1 


count 


DS.L 


1 


row 


DS.L 


I 


'-Size 


EOO 


* 




E2JDR 





aO - YO. al - Yl. a2 - 0. a3 - v. a4 - praO. a3 - pml 
d0..6 - used. d7 - count 



link 


a6. tLS.LSiie 


; inc. width, fend and rowend are loca 


movem. i 


d4-d7/a3-a5. Ma7) 


; store registers 


move. 1 


PS . pixnap ( a6 ) , a4 


; praO»pixmap 


move. 1 


.4*5 


; pml =prnO 


move . 1 


PS. Y(afi) ,aO 


; YO.Yc 


move. 1 


aO.al 


; Y1»Y0 


move. 1 


PS.U(a6» ,a2 


; U*UC 


move . 1 


PS. V(a6) , a3 


• VaVc 


move . 1 


PS . area (a6 ) . d7 


fend* area 


lsl.l 


• 2.d7 


£end««2 


add. i 


a4.d7 


t end*»pmO 


move . 1 


d7.L5.fend(a6) 


3ave fend 


move.l 


PS.width(a6l . d$ ; 


widthsvideh 


move . 1 


dS . d7 


count = width 


asr.l 


• 1 . d7 ; 


count >>»1 


SUOQ.l 


• l.d7 


count •*! 


move . 1 


d7.PS. width (a6> 


save width 


add. 1 


d5,d5 


width»«2 


add.l 


dS.al 


Yl*«widch 


add.l 


dS.dS 


width* ~-2 


move. 1 


d5.LS.widchla6J 


save width 


move.l 


PS.colaia«),d4 


inc»cols 


lsl.l 


*2.d4 


inc<«*2 


move. 1 


d4.LS.row<a6) 


•NEW save row 


add.l 


d4.a5 


pml+sinc 


add.l 


d4 . aS 


•HEW pml*«inc 


add.l 


d4.d4 


cols»»2 


add.l 


d4,d4 


•NEW cols*«2 


sub.l 


d5,d4 


inc now 4 'cols -width bytes 


sub.l 


d5.d4 


•NEW inc now 4*cols-widch bytes <wid 


move.l 


d4.LS.inc(a6> 


save inc 
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.iove . - 
T.ove . 
.T.cve . I 
•JV2RGB4 

r itchy: 



a6. - 1 sp) 
LS.rcv<a6) ,d7 
?S. Tabieiaoi ,ao • 
<a2)*. <&3>* 

ta0>*.d3.dl.i2.d3 
:al)*.dD.d<.d5.d6 



add Ya co RGB values 
add Yb to RG5 values 



move . i 
or . 1 
cr.l 
or . 1 
or.l 
or.l 
andi .1 
bne .v 

(?cx mxp.gb: 

MKRCB2 
move . 1 
move . 1 

dbf 

adds • 1 
adda.l 
add*.: 
txg.l 
nov« . 1 
cmpa . 1 
bit. a 

* 

mcven. 1 

unlk 

rta 

eover move.l 
clr.w • 

rixov 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

mcve . 1 

era 



di.dO 
d2.d0 
d3.d0 
d4.d0 
dS.dO 
d6.d0 

♦SFrOOFFOO.dO 
Sover 

dl.d2.d3.a4.d7.d0 
d4.d5.d6.a5.d7,d0 
(sp)*,a6 
(sp>*,d7 

d7 . 8do 

LS. inc(a6) . a 4 
LS. inc(a6) . a5 
LS.widchiaS) ,a0 
aO.al 

PS.width(»6) . d7 
LS . f end (a6 ) • a4 

Odo 

Ia7|*,d4-d7/a3-a5 
a6 

d7. LS. count <a6) 
d7 

dl.d0.d7 
d2.d0.d7 
d3.d0.d7 
d4.d0.d7 
d5.d0.d7 
d6.d0.d7 
LS. count <a6) .d? 



; if overflow 

: *NSW save RGBa 
; 'NEW save RGBb 



while 

pmO» = inc 
pml*» inc 
Y0*«width 

Y1«->Y0 
count » width 
proO<f end 
while 

restore registers 
remove locals 
return 
save count 

AKD-0 

A overflow 
6 overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



END 



WO 94/23385 



PCT/CB94/00€77 



- 768 - 



Engineer :r.g r X. ;csC:de :CcmpFi r: : CI c t . r 



• S Crpyncht 1993 KLIZS Lirr.iced 
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Analyse CLLT setup and pick appropriate 
YW->RCB converter/display driver. Create 
any tafcles necessary. 

•/ 

•include <OuickDrav.h> 
■include <Menory.h> 

■define ".LEVELS 64 
'define tf/.LEVELS lo 

■define absvlv) ( < v » <C? - i v ) : ( v ) ) 
'define NewPomter tpcr , type* size) V 
saveZonerGec2cne ( .* ; \ 
SetZcne i SystemZone < ) ) ; \ 
i: inilss(pcr««type)NewPtr(size» it ( * 
SetZcne (ApplicZone I ) > ; \ 
i* (miss (pcrs (type )NevPtxt size » : ) I \ 
SetZone ( saveZone) ; \ 
return ( HenoryExror U ) ; \ 

) \ 

) \ 

SetZone(saveZone) ; 

cypede? struct ( 

cnar y. u, v; 
) YUV_Clut; 

unsigned char * 

CslourClu: (CTabHandle clue) 

ir.t size, y. u. v. r. g. b. i; 
unsized cnar •tatle; 
VIT-'.C i ut • yuv.c lut ; 

s:ie«: -clut >->ctSize: 

:able»iur.signed char • JNevPtr ( Y_ LEVELS LEVELS *UV_ LEVELS) ; 
yuv_clut=< YUV_Ciut • JNevPtr laiae'siaeoz (YUV_Clut ) ) ; 

for ( isO; icssiie: i**) { 

r« ( cclut ) ->ctTatole (i) . rgb.red>>8) -128; 
gz ( cclut ) ->ctTa±le (i) .xgb.green>>8) -128; 
b=( ccluc) ->ctT&ble(i] . rtfb.blue»€) -128 ; 

yuv clut(i).y» (306*r ♦ 601*g * m«b)>>10; 
yuv"clutli].u» <512*r - 429-g - 83«b)>>10: 
yuvlclutlij .v« <-173T - 339*g ♦ 312*b>»10; 

) 

f cr I y « - Y.LEVELS/2 ;y<Y_LTVELS/2 - 1 ;y *♦ > 
fcr iu»-l7V LrVELS/2;U<UV_LEVXLS/2-l;u**> 
:or iv.-'JV.LEVELS/2;v<l7V.LEVELS/2-l;v»*) ( 

int index. error. error 2. points. Y. U. V; 



ciiPCTiTinr cucrt /phi c 
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Y*y<<4 : 

u=u<<5; 
V»v<< 5 r 

ir.dexsO: 
er:sr=13107i ; 

error2=131072; 
point s sO; 

lor ( isO: i<=sizc : ( 
mt ptssO. errsO; 

if (yuv.clut(i) .y>sY && yuv_cluc ( i J .y<Y*16 ) 

pts*»l; 
err*=afcsv(yuv_clut [i ) .y- Y) ; 

if <yuv_clut(i] .u>«U && yuv.clut I i ) . u<U02 i 

pcs*«l; 
err ♦*absv<yuv_clut [i ) .u-U? ; 

if (yuv.clut li] .v>cV &4 yuv_clut I i ] . v<v*32 ) 

pcs*«l: 
err**absviyuv_clut fij .v-V) ; 

if (pcs>point3 II (ptsaspoincs && err<error)l { 
erroxserr; 
indexai; 
points «pt a; 

) 

L< (yi,0xlF>«8) I ( (u40xF><<4) I (v&OxF) ; 
cabi*( i J » (unsigned char) index; 

) 

DispoaePtrt (Ptr)yuv_clut ) ; 
return table; . 



cypedef union ( 

long pixel; 

unsigned char rgb(4]; 
> Pixel; 

unsigned long • 

CslouxClut iCTabH^ndle clut) 

long size. y. u. v, r. g. b. ro. go, bo.i: 
Pixel -table; 

sije.<*clut)->ctSize; 

cable* * Pixel • ) KewPtr (Y.Lnra-S*UV_LEVZLS # UV.LEVZLS*sireof ( long) ) . 

t or (y • - Y_LrVEl*S/ 2 ;y<Y.LEVU-S/S - 1 ; y~ ) 
f or t u • - OV.LXVILS / 2 ; u< W.LXVELS/ 2 - 1 ; u** ) 
for(v«-av.LEVELS/2;v<UV_LTVELS/2-i;v**) ( 

Pixel px? 

long base, dith; 

r » 32768L ♦ My«9> ♦ 1436fu «2); 

g • 32768L ♦ My«9) - 731f'i - 352L-V «2); 

b ■ 3276HL ♦ Uy«9) ♦ 1815fv «2) ; 

r«r<O?0:r>65534?63534:r; 
g«g«O?0 :g>65534 765534 : g; 

:t>65534?*5! 24 :fr; 



WO 94/213*5 PCT/CB94/0W77 

• 770 • 

^ Engineering : Ki i csCode : Cor.p ? i .Clu: .c 

rcrr%1310?: f.r/1310r- 
gc = gU3107; g=g.'13i07; 
bosb!13107; bsO/13107: 

fcase*215- C35V-6*g-bi ; 

eitnsfcase-<ro>2 62l?36:O>-(gc>7 863?6:0) - ibo>10484 ?1 : 0) ; 
px.rgb(0|sdis.n--s215?255:dlch: 

ditnsbase- I ro>52 42 ?35 : 0) - ( go 104 84 ?6 : 0 ) - (bo>262 1 ? i : 0 ) ; 
px.rgb(l]*dichs*213?233:dicn; 

dithrbase- <ro>7863?3c :0) -lgo>2621?6:0) - 'bc>5242 ? 1 : 0 ) ; 
px.rgb(2)=dich=*215?2 55:dich; 

dithrbase- (ro>10484?36:0)-<go>5242?6:0)-(bc>78£3?l:0) ; 
px.rgto(3]*dich»»21S?255:dich; 

i» < (y&Ox3Fl«8) I < (u*0xT)<<4) I (vtOxF) ; 

cabled] .pixelspx. pixel; 

return (unsigned long*) table; 

)•/ 

cypedef struct < 

long red. green, blue; 

) RGBError; 

OSErr ColourClut < Pixel ••table) 

{ 

long y. u, v. r, g. b. i; 
RGBError -err; 
THx save Zone; 

NevPoinceT<*ca±le.Pixel*,Y_Lrra.S'in/_LFYTLS*Ov^ /• 64k ta 

NewPointer ( err. RGBError V Y_ LEVELS 'Uv_ LEVELS '(Jy. LEVELS* 3 izeof (RGBError J ) ; 

for ( i^O; i<4 ; !♦*) 

tor (y»-Y_l^vTL£/2;y<Y_LEVELS/2;y^) 
tor lus-ir/_LEVTLS/2;u<UV_.LEvTLS/2;u**) 
t cr I v: -UV.LCVELS/2 ; v«W.l£VTLS/2 ; ) ( 

RGBColor src. dst; 

long index. in; 

;ndex»< (y40x3F><<8> I Uufc0xT>«4) i (vAOxF); 

r • 32768L ♦ (<y«9) * (1436L'u) «2); 

g » 32768L * Ky«9> - <731L«u> - (352L*v) «2); 

b = 32768L ♦ Ky«9> ♦ <181SL*v) «2>; 

if li>01 ( 

r-»err ( index) . red; 
g- »err [ index) . green; 
b-»err( index) .blue; 

) 

src.red*r<0?0:r>65534?63334:r; 
src. green»g<0?0:g>6 3 534 763534 :g; 
src.blue»b<0?0:b>6S534?65S34:b; 

'••eble» firmer.). r?b(ij* 'unsigned rhsr l Cclrr2:.n^»r '*«rc ■ : 
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lr.^ex2Cclcr < < 'table ) ( incexj . rgr( i ) . 4dsc J ; 

err ( index) . red=dsc . red- arc . red: 

err ( ir.iex) .grten»dst . green- src . green ; 

err( ir.dex) .tluesdst . blue-ire .Slue: v 

DisposePtr-. tFtrJerr; ; 
rec urn tnoErr; ; 

i 

i/peder struct ( 

short pel {2 ] ; 
> Pixl6; 

-ypedef struct ( 

unsigned cnar pel 14 J: 
) ?ix8; 

'define YS €4 
•define UVS 22 

OSCrr Colour8(Pix8 ••table) 

long y, u, v, r. g. o, i; 
RGBExror *err; 
THr seve2one; 

NewFointer<*table,Pix*VYS'UVS'UVS-siieof (Pix8)); /• 128k table V 
Newpointer lexr # RGEExxox* , Y5*UVS*WS # sixeof 1 RCBError) ) ; 

for (i»0:i<4;i**> 

for (ys-YS/2;y<YS/2;y) 

for(u»-CVS/2;u«UVS/2.-u~) 

fortv»-UVS/2;v<tfVS/2iV~> ( 

fgbcoIox src. dst; 

long index; 

index* <y<«10) I (<u*0xlF>«5) I (vtOxlF); 

r s 22768L - ( (y<<10) ♦ U436L # U> <<1); 

g . 32768L - \ ly«10> - (731L*u> - (252L»vi «1\ : 

b m 32768L * lly«10l ♦ UBISfvl «1>; 

if <i>0> ( 

r-»err (32768-index) .red: 
g-r'erx (327 66 ♦index! .green; 
b-serx (32768+index) .blue; 

) 

src. redsr<0?0:r>63334?6 5334: r; 
sxc.green.g<O?0:g>6S534?65534sgj 
arc. fclue«b<0?0:b>6 5 534 763534 :b; 

<. t able)(3276B*index).r*l[i) = <unaigned char >Cclox2Iudex<tarc> ; 
lndex2CclorU'table> (32768-index) .peiU) . *dst ) ; 

errl3276e+indexl .xed»d3C.red-erc.red; 

err (32768- index) .green«dat . greeri-src.gr een> 

exx(32768*index) .blue.dsc .blue-arc. blue; 

) 

OisposePtr( (Ptr)err) ; 
return inoErx) ; 

) 



cuocTiTirrr rucrr /n» n r 
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CSErr Cslcurl* ( Pixl6 



taole; 




g. 3/ l: 



•err : 
sa veZcne; 



NevPci-ier t-rabie. ?i xlS • . YS*'J , /S"JVS*sizeoM Pixl6 ) ) : /• '»28k :atie •/ 
KevPoinc er i err . RGS£rror" . YS"JVS # UVS' aixeox < RGBErrcr ) » ■ 

!cr < 1=0: l<2 : i*- ' 
:cr lyr-YS/2 ;y<YS/2;yi 
♦cr iua-UVS/: ;u<UVS/2;u~) 
:cr (vs-UVS/2 : v<UVS/2; v-O ( 

RCBColor arc. dst; 

long index; 

ir.dexs (y*<10) I ( (utOxXF) <<5) I (v&OxlF) : 

r « 32768L • t ly<< 10 1 ♦ 1 1436U*u) <<li; 

g z 32768L * ( <y«10> - (731fu> - <352L # v) «1): 

b s 22768L • (<y<<10> ♦ U915L*vl <<1); 

if (i>0) ( 

r-rerr (32 7 68* index I . red: 
g-eerr ( 32768* index) .green; 
b-«err (32 7 68 ♦ index] .blue; 



9 rc.red«x<C?0:r>65«34?65534:r: 
src. green-g«0?O:g>6 5534 76 5534: g; 
src.blue«b<0?0:b>65 534 765534 :b; 

da?. red* src.red*0xF900; 
dat. green© arc. gr«-n±GxT800: 
dst. blue* arc .blue* 0x7800; 



(•table) [32768-indexJ .pel fi) • <dst .red»l) I (dse . green>>6 ) I (dst ,blue»U ) ; 

err (32768* index] .red=dst . red-arc. red; 

err (32~66* index) .green.dat .green- arc .green; 

err {32768* index) ,blue*dat .blue*src.blue: 

) 

riapcaePtr ( (Ptr) err) ; 

recurninoErrl ; • 



Bcolean 



CreyClut (CTabHandle clut) 



\ 



Boolean result-true; 
int i, size; 



size-cclut)->ccSi2e; 
for (i*0;i<»aiie It reault;i**l i 



inc r,g,b; 



r« ( # clut ) ->ctTable {11. rgb . r ed; 
gm (•clut)->cttable(i1 .rgb. green; 
b* (•clut) ->ctT*ble(i) .rgb. blue; 



result* <r»«g 4ft gs.bl ; 



rnornT?rrr cucrr /din r 
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reiurr. result; 
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• Written by: Adrian Levis 
• •••• •/ 

Bits3.h: fast bic road/write definitions 



buf.use define stacic variables 
buf~wmit initialise vers for write 
buflnni: initialise vars fcr read 
buf_set sec current bic 
buf_get get current bit 
buf.winc increment write buffer 
buf_rmc increment read buffer 
tuf_si*e fullness of buffer in bytes 
buf. flush flush buffer 

User defined macro/ function buf_over must be defined in case of buffer overilo 

• • 

typedet struct ( 

unsigned long *buf; 
union { 

unsigned long mask; 

long bno; 
) index; 

unsigned long *ptr. data, size; 
) Buffer. *Buf; 

*define buf.vinit (buf ) \ 

buf -> index. mask»0xB0O00O00; \ 
buf *>ptr*4buf ->ouf (OJ ; \ 
buf->data»0; 

• define buf.rinit ( buf ) \ 

buf -> index. bno«0: \ 
buf ->pcr=4buf ->buf (0) ; 

•define buf_set(bufl \ 

buf-*date Is buf -> index. mask; 

■define buf.getlbuf) \ 

0: s ibux->data a i l<<buf-> index. bno) ) 

•define buf_vinc (buf ) \ 

if (buf -> index, ma ake«l) { V 
•buf ->ptr«buf ->daea? \ 
buf -xlata»0; \ 

buf •> index. nask»0x80000000? \ 
buf*>ptr**; \ 
) else buf ->index. mask »» I; 

•define buf_rinc ibuf ) \ 

if ( (buf -> index. bno) <0 I ( \ 
buf ->daca='buf ->ptr**; \ 
buf -> index. bno»31; \ 

); 



/• buf.sire only valid after buf. flush 
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deiir.e bur. silt ibuf) \ 

Jur.sicncd cnar buf- >pcr- (unsigned char •)tbvt->buf (0) 

define buf .flush ( buf ) \ 

if itu:->;r-dex .mask; »Ox800Q000O) { \ 
buf ->daca I sbuf -> index, ma sic- i; \ 
•buf •>ptr«bur ->daca; \ 
buf ->pcr** : \ 
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630CO Bjc buffer code (Bics2.n) 




w 


Macros : 






• 


bu f v i n i t. 






• 


buf.rimc 


4ptr. 4bno.4buf 




• 


bu f sec 


■ w*« 1 a , mj 1 )a 9 is 






buf.gec 


4daca. 4bno 




• 


bu t _v inc 


tptr . boat a « Lmask 






buf _nnc 


iptr. 4daca, fcindex 




• 


buf .flush 


*ptr. fcdaca. tmask 






macro 






• 


buf .wjnic 


4ptr . 4data, tmask, 4 buf 






move . 1 


•S 80000000 . Inane 


; masks 100.. 




move. 1 


fcbuf . 4pcr 


; pcrsDuf 


• 


clr.l 


4data 


; dace^O 




endm 








macro 






• 


buf_rinit 


4pcr. 4bno. L buf 






clr.b 


4bno 


; ono»u 


• 


move . 1* 


Umf . 4pcr 


; pcr«buf 




endm 








macro 






• 


buf.set 


fcdata. 4mask 




• 


cr.l 


tmask, 4 data 


daca * • mask 




endm 








macro 








buf .get 


4data.4bao 






subq.b 


•l,4bno 




• 


best 


4bno.4da.ca 






eiidm 








macro 






• 


buf. wine 


4ptr,4daca,imask 






lsr.l 


•l.toask 


; mask»«l 




bne.s 


econt 


; if non-tero concinue 




move. 1 


4dace. (4ptr)* 


; •ptr*»»daca 




clr.l 


4 data 


; dacaaO 




move . 1 


•S??O0POC?. 'mas*: 


; mas**! on. . 
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• 


endm 






nacro 
bui.nnc 


ipcr. idata.&bno 


• 


cntpi.b 
bge . s 
swap 
move . w 
add.t 


-16. &fcno 

econt 

idata 

uptr)*.idaca 
•16, &bno 


Gcont 






• 


endm 






macro 
buf_f lush 


&ptr.&data.&mask 




cnp. 1 


'580000000, imaak 




beq.s 

TCV€ . i 


Scont 

tdata. itptrl* 


• 


endm 





datas'per** 
bno* « 1 6 



mask-8000000? 

if buffer empty .continue 

•ptr**»data 
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Extra tas: Backvard\convolver 

New wavelet coeffs : J 5 1 1, 1 M, 1 1 

Cptimixed for speed: 
dirn - raise 
src/dst octave == 0 



•defir.e BwdSO JaddrO.dAG.dAH.dBHi \ 
v:*i short vaddrO; \ 

dAC- -v; \ 
dAHs v; \ 
iBHs V«l; \ 

•define BwdSH addrl . addrO. dAC. dAH. dBH) \ 
vs*i short addrl; \ 
dBH»« v>>; ; \ 
dAC*« v*(vs*v<<1): \ 
dAH-e vivs<<sl) .* \ 
•< short • ) addrO=dBH>>l; 

•define Bwd2 ( addx 2 . dAC . dAM , dBC . dBH ) V 
ve • i short • ) addr2 ; \ 
dBC* -v; \ 
dBH* v; \ 

£AH*s v*ivssv<<1); \ 
dAG*« v#ivs<<»1); 

•define Bvd3 I addx 3 . addr2. addrl. dAC. dAH. dBC. dBH) \ 
•/••(short ')addx3; \ 
d*H*« •/; \ 
dAG*« v; \ 

daG*« viv3sv«l) : \ 

d£H-« v ivs<<sl ) ; \ 

•ishcrt • >addrl« «dAK-;>>>2; \ 

•i short • ) addx 2 « «dAG* 1 ) >>2 : 

*deiine BwdO ( addrO . dAC . dAH . d3G , dSK ) \ 
vs» (short *)addrO; \ 
dAGe -v; \ 
dAH« v; \ 

dBH** v»<vsiv«l); \ 
dBC*» v»ivi«tl); 

•define Bwdl (addrl. addrO. addr3 . dAG . dAH , dBG . dBH ) \ 
v«« {short •) addrl; \ 
dBH*» v; \ 
dBG*» v; \ 

dAG** v#(vs«v««l); \ 
dAH-* v*<v9««»l); \ 
•(short •)addr3.<dBH*l) »2; \ 
•(short *)addrO*(dBC*l)»?; 

•defir.e BvdK 'zttz2. ±KC . i\H . 1SH : % 
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vsMjhcrt '>addr2; \ 
dSHs vs=v<<i: \ 

dAH-s v- { V3»V<<1) ; \ 
dAG~» { V3<ol ) ; 

•define Bvdi3 « addr3 . addr2. addr 1. dAG. cAH. dBH) \ 
vs'i short *«addr3; \ 

dAH* • v; 

dAG-- v: \ 

dBH«« V* IV55V«1) ; \ 

dBH - « v 1 vs<<* 1 1 ; \ 
• t short • ) addxl» idAH-1 ) >>2; \ 
•isnort • Jaddx2r(dAG*l)>>2; \ 
•(short • )addr3edBH>>l; 

■define Bvd (base , end. inc) v 
addr Oa base: \ 
addx3=addx0- ( inc>>2) ; \ 
addx2»addx3- (inc>>2); \ 
addr 1 =adcr2 * ( i.nc>>2 ) ; \ 
BwdSO(addrO.dAG.dAH.dBH) : \ 
addxl*«inc; \ 

BwdSliaddrl.addrO.dAC.dAH.dBH); \ 

addr2*»inc: \ 

while <addx2<end) ( \ 

Bvd2(addx2.dAG,dAH.dBC,d3H); \ 

addr3*-inc; \ 

Bwd3 ( addr 3 . addr 2 , addrl , dAG. dAH. dBG. dBH) ; \ 
addxO*«inc; \ 

BwdO ( addxO . dAC , dAH . dBG . dBH) ; \ 
addr lysine; \ 

Bwdl (addxI.addxO.addr3.dAG.dAH, dBG. dBH) ; \ 
addx2*«inc; \ 

) \ 

Bwd£2(addr2.dAC.dAH.dBH); \ 
addr 3* sine; \ 

BwdE3 < addr 3 , addr2 , addr 1 . dAC, dAH . dBH) ; 

•define BwdS0r2 ( addrO , dAG , dAH . dBH ) v 
v»»i snort •)addrO; N 
dAC* 0: \ 
dAH« v? \ 
dBHa v; \ 

■define Bvd£lr2 ( addr 1 , addrO . dAG. dAH. dBH) \ 
vsMshcrc •)addri; \ 
dBH»» v»2: \ 
dAG*« v; \ 
dAH-« v«I: \ 
•< short -JaddrOsdBH; 

•define Bwd2r2 ( addr 2 , dAC. dAH. dBG. dBH) \ 
ve* (short s )addr2; \ 
dBG. 0; \ 
dBHs V? \ 
dAH— v; \ 
dAG*» v«l; 

♦define Bwd3r2laddr3.addr2.addxi.dAC.dAH.dBC.dBH) \ 
vs*< short *uddr3; \ 
dAH— 0; V 
dAG+« v; \ 
dBG*« v? v 
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sISH-t /<<i; \ 

• sr.cr: • ; addrl*dAH>>l. . 
■ shcr: • : addr2*dAC>>l; 

•define 5vdOr2 laddrO. d*C.dAH. dBG.dBH) \ 

iAC C: \ 
dAHr v; \ 
wBH- a v; \ 
dBG- = /<<!; 

•define Bvdlr2 (addr I . addrO. addr3.dAG.dAH. dSC.dBHJ \ 
vs« (short *iaddrl; \ 
dBH- ■ 0; \ 
dBG- s v; \ 
<lAG-s V; \ 
dAH-s v«l; \ 
•i short Maddr3»dBH>>l; \ 

* ( short • )addr(UdBG>>l; 

p define BvdE2r2 ( addr 2 . dAG, dAH. dBH) \ 
v.-' (short *iaddr2; \ 
dBHc v: \ 
dAH* a v; \ 
QAC*» V<<1; 

•define Bvd£3r2 < addr 3, addr 2. addr 1, dAG. dAH. dBH) \ 
v«*( short * i addr 3 ; \- 
dAH*. 0; \ 
dAG** v; \ 
dBH-« v; \ 
dBH-» v«i; \ 
•(short • >addrl*dAH»l; \ 
•(short • )addr2*dAG>>l; \ 
*i short •)addr3*dBH; 

•define Bwdr2 I base. end. inc) \ 
addrOsbase; \ 
addr 3> addr 0- (inc>>2) ; \ 
addr2saddr3- < inc»2) ; \ 
addr 1 =addr2 - ( ino >2 ) ; \ 
fiwdSOr 2 i addrO . dAG . dAH , dBH) ; \ 
addr 1* sine: \ 

EwdSlz2 (addrl.addrO.dAG.dAH.dBHi: \ 

addr2-sinc; \ 

while i addr2<end) ( \ 

Bwd2r2 (addr2.dAC.dAH. dBG. dBH); \ 

addr3*sxnc; \ 

Bwd3r2 ( addr 3 . addr 2 , addr 1 . dAG . dAH . dBG • dBH J ; \ 
»ddrO-»inc; \ 

Bvd0r2 laddrO.dAG.dAH.dBG.dBH); \ 
addr 1* =inc; \ 

Bvdix2 (addrl.addrO.addr3.dAC.dAH.dBG.dBH) ; \ 
addr2**inc.* \ 

) \ 

Bvd£2r2(addr2.dAG,dAH.dBH) ; \ 
•ddr3-»inc; \ 

Bwd£3 z2 I addr 3 . addr 2 . addr 1 , dAG . dAH . dBH ) ; 

•define BvdS0r3 (addrO. dAG. dAH. dBH) \ 
v*» (short •laddrO; \ 
dAG* 0; \ 
dAH* 0; * 



SUBSTITUTE SHEFT (RUIF 
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dSHs vr»l: \ 

•define SvdSlr3 (addrl. addrO. d*C. dAH. dBH) \ 
vc*! shore •) addrl; \ 
dBH-- v>>>: \ 
dAG** v; • 
dAH - « v; \ 

•(short • )addrO=d£H<<l; 

ideime B*d2r3 ( addr2 . dAC. dAH.dBC. dBH) \ 
v = * ( short Maddr2; \ 
dBG* 0: \ 
dBHe 0: \ 
dAH* = v; \ 
dAG* • v; 

•define Bvd3r3 ( addr3 . adar2 , addr 1. dAC. dAH. dBC.dBH) \ 
v«* (short *)addr3; \ 
dAH*. 0; \ 
dAG— 0: \ 
dSG— v: \ 
dBH-= v; \ 

• (short * ) addrl -dAH; \ 
•(shore •)addr2«dAG; 

•define Bwd0r3 ( addr 0. dAG. dAH. dBG. dBH) \ 
v«« (short -JaddrO; \ 
dAG» 0: \ 
dAH. 0; \ 
CBH*» v; \ 
dBG— v; 

t define Ewdlr3 ( addrl . addrO , addr3 . dAG. dAH. dBG. dBH) \ 
vs» (short •) addrl; \ 
dEH** 0; \ 
dBG— 0; \ 
dAG— v; \ 
dAH— v; \ 

•(short • )addr3»dBH? \ 
•(short ')addx0»dBG: 

•define BwdT2r 3 (addx 2 .dAC. dAH. dBH) \ 
vs • < short • ) addr 2 ; \ 
dBH* v»l; \ 
dAH** v; \ 
dAG** v; 

^define Bwd£3r3 (addr 3 .addr 2 , addrl . dAG, dAH. dBH) \ 
vi* i short •)addr3; \ 
dAH** 0; \ 
dAG*. 0; \ 
dBH— v; \ 
dBH** v; \ 

•(short Maddrl-dAH; \ 
•(short «)addr2»dAGi \ 
•(short •)»ddr3-dBH«l; 

♦ define Bwdr3 (baso. end. inc) \ 
*ddrO*base; \ 

addr3«addrO-(inc»2)i A 
addr2*«ddr3- (inc»2); \ 
addrl* addr 2- (inc>>2) ; \ 
BwdS0r3(addr0.dAC.dAH.dBH); \ 
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addrl*-ir.c; \ 

BvdS 1 r 3 { addr 1 . addr 0 . dAC . dAH . d£H : ; 

addr2-r ir.c; \ 

while i addr 2 <end) { , 

£wd2 r : < addr 2 . dAG . dAH . dBC . dfiH ) ; * 

acdr3-»:nc: 

Evc3r2:addrJ.addr2.addrl.dAG.dAH.d3G.d£H>; \ 
adctrO* = inc; \ 

EwdOr3(addr0.dAG.dAH.dBG.dBH); \ 
adarl-«inc; \ 

6wtilr3 laddrl.addrO.addri.d^G.dAH.dBC.dBH) ; \ 
addr2*ainc; v 

) \ 

BvdE2r2 (addr2.dAC.dAH.dBH» ; \ 
addr3*einc: \ 

Ewdi2r> ( d ddr3.addr2. addr 1 . dAG. dAH. dBHI ; 

extern void FAST BACKWARD J char -data, long incl. long loop!, long inc2. char *« n d2> 
extern void HAARBAC xwARDtchar -data, long incl. long lcopl. long inc2. long ioop2) 
extern void HAAATOPBWD (char -data. long height, long width); 
/• extern void HAAAXTOF3WD( char 'data, long araa);*/ 

void FasterBac*ward(char 'data, long incl. long endl, long inc2. char •«nd2> 

( register short v. vs. vl, dAG. dAK. dBC. dBH. inc.- 
register char •addrO. 'addrl. •addr2. 'addrJ. -end; 
char -base; 

inc^incl: 

tor ibase*daca;base«end2;base*«inc2) { 
end* base -endl; 
Bwd < b* «nd, inc); 

) 

) 

extern void TOPBWD(char 'data, char -dst. long slze_l. long sixe.O); 

void TeatTcpBackwardi short # data.int sixe(2).int ect_src> 

( 

int cct. area«sixef01 # sixe(l)«l: 
short width*sixe(0)«l; 

char •ccp»araa» (char »)daca. • lef t«width* (char *)data: 

tor ioct»oct_src-l;oct>0;oct — ) ( 

long cinc«2<«oct, cinc4»cinc«<2 . 

rinc=sixe(0)«oct*l. rinc4«rinc«2; /■ col and row increments in t 

FASTBACKWAKD ( (char • ) data . rinc4 , area- ( rinc«l ) . cine . la 1 1 J : 
FAST BACKWARD ( (char • >data.cinc4 . width- (cinc«l I . rinc. top) ; 

'• FasterBackvardHchar • )data, sixe[0)<O. area- (aire (01«2 1 , 2 , left ) t 
FasterBacJcvardl (char Ndaca. 8.width-4. sixeC0]«l. top) 
TOPBWDUchar *>data. (char • )data. sizafO) , sixefl J ) ; 

void ?estBac*ward<data.sixe.oct_src) 

shore *datar 

int sixal21. occ.src; 

( int oct. area«8ixa|0) •si2a{lj«l; 
short width*size(0)«l; 

char •topsarea*(char -idata. •left»widr.h* 'char Mdata: 
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Icr icct soct.srr-*:cct>*0;ccf- ) i 

icr.c c :nc = 2 <<cct . cmc4 :::nc«2. 

rincssizelO] <<cct*l. nnc4 = rinc<<2; /• col anc rov increments in c 

•asterSac kv-ardi (char *)da?a. rinci.area- trinc<<l) .cine, left) ; 
"dscer 5ac)cvard < :cr,ar • Jcaca. cmcc. width- (cinc<<ii . rinc. tepj ; 



vcid Bac)cvard3 511 (data . s x it . cct.src) 

snort *data: 

int size(2). cct.src; 

( 

int oct. areassiaelO] *sii«(U«l; 

short widthssi2e(0)<<l; 

char •top»area«» <char 'Jdata. *lef cawidth* (char - )data; 

f or (oct=oct_srol;oct>0;oct--) ( 

long cinc=2<<oct. cine* scinc<<2 . 

rinc=si2e(0)<<oct*l. r inc4 snnc<<2 ; /* col and row increments in t 



BACK3 511 ( (char •) data, rinc4 .area- irinc<<l> .cine. left) ; 
BACK3511 ( (char • Jdata, cmc4 , width- <cinc«l) , nnc. cop) ; 

) 

BACKJIllVf (char •) data. si2e(0)«O. area- ( sire [ OJ «2 ) . 4. left) ; 
BACX3 5 1 1H ( (char • Jdata. B.vidtn-4,ai2el0]«l. top) : 
/• TOPBWDi (char *>data,(cbar * )data, sise [1] , aixe (0) ) ; • / 

) 
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680X0 }SU Backward code 



• 


Cot:! is ;: 19 5 


3 




• 


become 3 SI 


I 






se? 


•Jclics- 






macro 






• 


BwdStarcO 


4 addrO . 4dAG . 4dAH . 4dBH 




move . w 


t iaddrO) . tdXH 


; dXHs • ( short 




move . w 


4<1AH. 4dAG 


; dXC»v 




neg .w 


4dAG 


; dAGe -dAC 




move . w 


4dAX . 4 dBH 


; dBHsv 


• 


acd.w 


4dSH. tdBH 


; dBH.v<<l 




' endm 








macro 






• 


EwdScart. 


taddrl , 4addr0 . 4dAG. 4dAH. fcdfiH 




move .v 


Uaddrl) ,d0 


; v»M short •) 




move .w 


dO.dl 


; vsav 




asr.w 


tl.dl 


; vs*v»l 




add.w 


dl. 4dBH 


; <±BH*» v»l 




add.w 


dO . 4dAG 


; dAG*»v 




sub. w 


dO,4dAH 


; dAM-»V 




add.w 


dO,dO 


; v<<«1 




add.w 


d0.4dAG 


; dAC--2v 




add.w 


dO.dO 


; v<<»1 




sub. w 


dO,4dAH 


; dAM-s4V 




asr.w 


•1. 4dSH 


; dBH>>»; 




move . w 


&d£H. UaddrO) 


; * ( short * I adc 



endm 



macro 

Bwdlven 4addx2.4dAG.4dAH.4dBG.4dBH 



move. w 


(4addr2).d0 


; v»»f short *)addr2 


move. w 


dO.tdfiM 


; dBK.v 


move . w 


d0.4dBC 


; dBC»v 


neg. w 


4dBC 


; dBG«-v 


add.w 


dO.tdAM 


; dAN*«v 


add.w 


dO,4dAG 


: dAC*»v 


add.w 


dO,dO 


; 2v 


add.w 


d0.4dAH 


; dAH*>v 


add.w 


dO.dO 


; 2v 


add.w 


d0.4dAG 


; dAH*«V 


endm 







nacre 
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BwdOdd 


4addr3 . taddx2 . taddr • . 4dAG . idAH. tdfiC. icBH 


move . v 


itaddr3) .dO 


; vr»! shore Maddr2 


3 dd . w 


dO.tdAH 


: dAH**v 




add. w 


dO . tdAG 


: dAC*«v 




add. w 


dC.idBC 


; C£G*=v 




sub. v 


dO.tdBH 


; CBH-rv 




add. v 


dO.dO 


; 2v 




add.w 


dO.&dBG 


; oBC* =v 




add.w 


dO.dO 


; 4v 




sub. w 


dO.idBH 


; d£H-s4v 




asr.w 


•2.40AH 


; dAH»s2 




move . v 


idA*, Uaddrl) 


; •(shore 


•)addrl=dAH 


asr.v 


<2.&dAG 


; d\G»s2 




move.w 


trtAC, (taddx2) 


; •< short 


•)addx2»dAC 


endm 









macro 






£wd£nd2 


&addr2 . tdAG, tdAH. td3H 


move.w 


Uaddx2).d0 


; vsMsho, 


add.w 


dO.tdAH 


; dAH*.v 


add.w 


d0.4dAG 


; dAG**v 


add.w 


dO.dO 


; 2v 


move.w 


dO.tdBH 


; dBH.2v 


add.w 


dO,4dAil 


; dAH*«2v 


add.w 


dO.dO 


; 4v 


add.w 


dO.&dAG 


; dAC--4v 


•no** 







macro 








Bwd£nd3 


4addx3 , &addr2 , 4addrl . 4dAG.idAH.tdBH - 


move.w 


< 4addr3 ) , dO 




v.* (short «)addr3 


add.w 


dO,4dAK 




dA)u«v 


add.w 


dO.&dAG 


* 


dAG*«v 


lsl.w 


*3.d0 


« 


8v 


sub. v 


d0.4dBH 


♦ 


dBH-=8v 


asr. w 


•2.4dAH 


« 


dAM»»2 


move.w 


idAH. <4addrl> 




•(short • laddrlrdAH 


asr.w 


92.&dAG 




dAC»«2 


move . w 


&dAG. <4addr2) 




'(shore • ) addr2*dAG 


air . w 


tl, 4dBH 




dBW»«l 


move . w 


•dBH. (Laddr3> 




•(short *)addr3«dBH 


endm' 









macro 








Bwd 


4 base, tend. tine 






moves . 1 


these. aO 


; 


addrOsbaaa 


move.l 


iinc.dO 


» 


dO«inc 


aar.l 


• 2,d0 


* 


d0«inc»2 


movea.l 


aO.aJ 




addr3»*ddr0 


suba.l 


dO.aa 


» 


addr3-« (inc>>2 ) 


movea.l 


a3,*2 




addr2»addr3 


suba.l 


<S0.a2 


* 


addr2-«(inc>>2 ) 


movea.l 


a2.al 




addrl»addr2 



CMDCTmrrc cucrr f pi n r w 
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- UL.C . 1 






a ccr i - i i nc > » i \ 




-wcbc ar w » 


^0 rli HI 




2WCOL dr t J < aOGX L . CALi . Q/\H . CLBn I 




acca . l 


it inc . a l 




adorl*=inc 




BwdStart 1 


a 1 , ao . d4 . Cj , a ' 




.- awdScaxc 1 ( addr I . jddxO . dAC . dAH . <±BH ) 




adda. 1 


4inc.a2 




addr2 * = inc 




Bwc£ven 


a2.d«.d5.d6.d7 




BwdEven ( addr 2 . cUC . dAH . dfiG . dBH » 




ad da . 1 


iinc . a j 




addx3*einc 




BwdOdd 


aj .a2.al.d<.d5.d6.d7 




BwdOdd ( addr 3 . addr 2 . addr 1 . dAC . dAM . dBC 




adda . 1 


& i nc . a 0 




addrO* «inc 




BwdEven 


aC.d6.d7.d4.d5 




BwdEven < addrO . dBC . d£K . dAG . dAH ) 




adda. 1 


k inc. a 1 




addrl* = inc 




cwdOdd 


al.aO.a2.d6.dl.d4.d5 




BwdOdd i addr 1 . addrO . addr 3 . dBC . dBH . dAG 




adda. 1 


&inc.a2 




addr2*aiAC 




rrrpa. 1 


a2 . &end 




addr 2 < end 




Dgc.s 


9dc 




while 




Bwd£nd2 


a2.d4.d3.d7 




Bwd£nd2 i addr 2 . dAG . dAH . dfiH ) 




3QQA . 1 


» inc # u j 




«^a^i^ ^ ~. M .4 ■* ^ 

a oar j* ■ inc 


• 


owdEncU 


a3.a2.al,d4.c5.d7 




BwdXncU ( addr 3. addr2. addrl . dAG , dAH. dfi 




endm 










511 FUNC 


EXPORT 






?S 


RTCORD 


e 






data 


DS.L 


i 






inc i 


DS. L 


l 






endl 


05 . L 








inc 2 


DS.L 


l 






«r.d2 


DS.L 


i 








ENDR 










link 


a6.»0 


• 


no local variables 


• 


movcft. 1 


d4-d7/a3-a5,-(a7) 


; 


score registers 




move. 1 


PS. incl (e€) ,d3 


? 


inc « incl 




tnovea . 1 


PS. data <a6) ,a5 




bsse*dat a 




move* . 1 


aS. a4 


t 


end abase 




adda.l 


PS. endl faff) , a4 




end ♦ > endl 




8wd 


a5« a4. d3 




Bwd (base , end. inc ) 






PS inc 2 ( a£ 1 a 5 
« o • ink * usi f a j 


* 


base^»inc2 




cntpa . 1 


PS. end2 la6) . a5 




end2>base 


• 


blc . w 


Gdo 


* 


tor 




mo vera. 1 


<a7)*.d4-d7/a3-e5 • 




restore registers 




uniX 


a6 




remove locals 


• 


zzs 






return 




nrvrvuz 










macro 








• 


BwdStartVO 


iaddrO . 4dAC. idAH. fcdBH 








move . 1 


( fceddrO) , fcdAJt ; dAN«* 


(shore -jaddrO 




move. 1 


idAH.&dAG ; dAC-v 








neg.l 


fcdAG : dAC» 


-dAG 




move . 1 


fcdAM.id&X ; dBHW 






• 


add.l 


4dSH. fcdBH ; dBH«v<<i 




endn 










macro 










BwdScartVl 


fcaddxl . fcaddrO , fcdAG . fcdAH, fcdBH 



cnocTmrrr cucrr /pi« c m 



WO 94/23385 



PCT/GB94/00fiT7 



- 787 - 

=€n;ineering:K.:iC3Coce:CoiTO?:ct : 2ackwari.a 





move . 1 

move . 1 
asr . 1 
add. 1 
add. 1 
sut. 1 
add.l 
add.l 
add.l 
sufc. 1 


uaddri i . do 

-in H' 
• l.dl 

dO . IdAC 
dO . kdkn 

dO.dO 
dO.&dXC 
dO.dO 
dO.fcdAH 


; /=■ ( shore -Jaddxl 

; VSsV>>! 

i UJH ♦ 3 • 9 9 m 

: dAC*«v 
; dAH-sv 
: v«sl 
; dAG*s2v 
; V<<»1 

: dAH-«4v 




asr. 1 
add.w 
asr. v 
move. 1 


•1.4dBH 
tdBH.idBH 
•l.AdBH 
4dBH. i&addrOJ 


• dBN>»l 

; shift word back 

• d£H»sl 

; •(shore • ) addrOrdBK 


• 


endm 








macro 
BwdEvenV 


& addx 2 . 4dAG . idAH . idSC , 4dBH 


• 


move . 1 
move. 1 

ne$. 1 
add.l 
add.l 
add.l 
add.l 
add.l 
add.l 


(&addr2).d0 

d0.4dBH 

dO,4dBG 

LdBC 

dQ.tdAH 

d0.4dAG 

dO.dO 

d0.4dAH 

dO.dO 

dO.&dAG 


• veM short # )addr2 

• dBH«v 
dBG«v 

• dBG.-v 

• dAX*«v 

• dAG*«v 

• 2v 

• dAH*«v 
2v 

dAH~*v 


• 


cndm 








macro 

BvdOddV 


&addr3 . & addx 2 . &addrl . 4dAG, idAH, 4dBG._4dBH 


• 


move . 1 


<4addr3).d0 ; 


v»M short # )addr3 




add.l 
add.l 
add. 1 
sub.l 
add. 1 
add. 1 
add.l 


d0.4dAH 

dO,4dAC 

dO.idBC 

dO.fcdBM 

dO,dO 

dO.tdBC 

dO.dO 

dO,4dBH 


dAH*«V 
dAG*»v 
dBG*«v 
d£H->V 
2v 

dBG*«v 
4V 

dBH-»4v 




asr. 1 

Ul.v 

asr. v 
move. 1 
asr. 1 
lsl.w 
air.w 
move.l 


• 2.44AH 
*2,4dAH 
#2,4dAH 
IdAH. Uaddrl) 
#2,fcdAG 
«2.4dAG 
42, LAM 
fcdAG, (4addr2) 


d>H»»2 

shift word back 
dAH»«2 

• (short • )addrl»dAH 
dAG»«2 

shift word back 
dAG»-2 

•(short •)addr2«dAG 


• 


ente 








macro 
Bvd£ndV2 


fcaddr2 , 4dAG« 4dAH . 4dBH 


• 


m?ve 1 


I ( iddr 2 * . dO ! 


••^•'shcrt *iaddr2 



^, m^^, rrr rurrr tD\ ft C *)C\ 
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acc. I 


dO.idAH 


aCC . • 




aCC . * 


HO HO 


xcve . 1 


J A r Jttu 

uU . «ufin 


add. i 


CO . *GAh 


adc . 1 


CO . dO 


add. 1 


dC . 4dAG 


• 

endm 




macxc 




BwdEndV3 


&addr3.&addx2.& 


• 

move . 1 


(&addr31 . dO 


add.l 


dO.idAH 


add.l 


dO.idAG 


lsl.l 


• 3.d0 


sub.l 


dO.tdfiH 


asr . i 


• 2 , &dAH 


lsl .w 


«2itdAH 


asr .w 


« *3 1/4111 


move . 1 


&dAH. Uaddxl) 


asr.l 


•2.4dAG 


lSl .w 




asr .w 


#: f tdAc 


ITOVt . 1 


idAG. <4addx2) 


asr . 1 


•l.tdBH* 


lsl.w 


*1.4dBH 


asr -w 


•1.4dBH 


add.l 


4dBH,tdBH 


move. 1 


&dBH , (&addx3) 


* 

endm 




macro 




BwdV 


kbase. tend. tine 


moves. 1 


tbase. aO 


move . 1 


& inc . dO 


asr.l 


*2.d0 


moves . 1 


a0.a3 


suDa.l 


d0.s3 


moves. 1 


s3.s2 


suoa . - 


dO. s2 


moves . 1 


a2.al 


suoa . 1 


dO.al 


BwdStartvO 


a0.d4.d5.d7 


adda.l 


& inc. si 


BwdStartVl 


al.*0.d4.d3.d7 


adds.l 


4inc,s2 


ado BwdXvenV 


a2.d4.d3.d6.d7 


adda.l 


tinc.e3 


BwdOddV 


s3.a2.al.d4,d3.e! 


adds.l 


tinc.aO 


Bwdrvenv 


a0.d6.d7.d4.d3 


adds.! 


tine. si 


BwdOddV 


al.a0.a3.d6.d7.d 


adds.l 


tlnc.*2 


cmpa.l 


a2.«end 


bgz . s 


9 do 


Bvd£ndV3 


s2.d4.d3.d7 


Adii.l 


It • r»z * a3 
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dAH*=v 
dA C » t v 
2v 

dBHr2v 

dAH»»2v 

4v 

CAG*=1v 



vsM short # )addr3 

dAH»«v 
dAC*.v 

8v 

dBH-sev 
dAH>>=2 

shift word back 
dAH>>«2 

•{short •)sddrlsdAH 
dAG»»2 

shift word back 
dAG»*2 

•(short Maddr2»dAG 
d8H»«l 

shift word back 

dAH>»2 

dBH<<-l 

•l short •)addr3*dBH 



sddrO«bsse 

dOsinc 

d0*inc»2 

sddrJssddrO 

addr3-« I inc>>2) 

addr2«addrl 

addx2-« ( inc>>2» 

sddr 1 -sddr 2 

addxl-« ( inc>>2) 

BwdSt art 0 ( addrO . dAG.dAH. dBH) 

addxl»»inc 

BwdStart 1 ( sddr 1 . addrO . dAC . dAH . dBH ) 
addx2*«inc 

BwdXvenisddr2.dAC.dAH.dBC.dBH) 
sddr3**iac 

BwdOdd ( addx3 . sddr 2 . sddr 1 . dAC » dAH . dBC 
addr0*«inc 

BwdBven I sddrO . dBC. dBH. dAC. dAH ) 
sddrl+aiac 

BwdOdd i sddr 1 . sddr 0 . sddr3 . dBC . dBH . dAC 

sddr2*»inc 

sddr2<end 

while 

Bwd£nd2 < adrtr 2 . dAC . dAH . dBH) 

aldr2-«ir.t 
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EvdLndV3 



a2.a2.al.d4.d3.d7 



; EwcEr.Cj »acdr3. adcr?. addrl.dAC.dAH.dB 



enGR 



?S 

data 

incl 
endl 
inc2 
end2 



3 do 



PXCCRT 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

OJDR 

link 
movcm. 1 

move . 1 
move a . 1 
movea.l 
adda.l 
BwdV 
adda.l 
cmpe. 1 
blew 

movem. 1 

unlk 

rts 

EOTTOIC 



IXPOR? 

5 
1 
1 
1 
1 
1 



a6.«0 

d4-d7/a3-a3.-<a7l 

PS . incl <a6 ) , d3 
PS. data (a6) ,a5 
a5,ae 

PS.cndl (a6) ,a4 

a5.a4,d3 

PS.inc2(a6).a5 

PS.end2(a6).aS 

edo 

(a7)*,d4-d"?/a3-a5 
a6 



no local variables 
score registers 

incsincl 

bastsdaca 

endsbase 

end* sendl 

Bwdlbaae. end. inc) 

bese-»«inc2 

end2>base 

tor 

restore registers 
remove locals 
return 



macro 






BwdStartH 


4addrR.fcA,4C 




move. 1 


UaddrR)*, 4A 


r 


move. 1 


4A.dO 


■ 


move. 1 


4A.4C 


# 


add.w 


4A,dO 




add.v 


d0.4A 


* 


add.w 


4A.dO 


! 


swap 


4A 




sub.l 


60, LX 




endre 







IHIG-Mlcng •JaddxK 

A.1H1C, dO.lHlC 

A.1H1C. dO.lHlC. C=1H1C 

A.1H1G, dO*lH2G, C»1H1C 

A.1H3G, d0dH2C, C«1H1G 

A=1H3G. dO.lHSC. CslHlC 

A.3GH1. dOalHSC. OlHIG 

A»AAAA, dO-lHSG, C=1H1C 



macro 
BwdCycleH 

move. 1 

move.l 

add.l 

move.l 

add.l 

add.l 

move. 1 

move. w 

move.w 

move.w 

move.w 

swap 

swap 



4addrR.4addrw.4A.4B.4C 



(4addrRN,4B 

4B.dO 

dO.dO 

dO,dl 

4B.dO 

dO.dl 

4B.d3 

dl.d2 

4B.OU 

d0.4B 

dl.dO 

4B 

dO 



1H1CM 
B.IH1G. 
BslMlG. 
B«1H1G. 
BslHlC. 
BrlMlC. 
B.1H1G. 
B.1H1C. 
B.1H1G. 
B.1H3G, 
B.1H3Q. 
B»3C1H. 
B.3G1H. 



long *)addrR 
dO.lHIG 
dO«2H2G 

dO»2H2G, dl»2H2G 
dO«3H3fc. 
dO»3H3G. 
dO«3K3G« 
dO-3H3G, 
dO«3H3G. 



dl«2H2C 
dls5H5G 
dl»3H3G. 
dl-5H5C. 
dl»5HlG. 



d0.3H3G. dl»5HlG, 
d0.3H!G. dl«5HlG. 



d0.3H!G. 
dO*lG3H. 



dl»5HlG. 
dlaSKlG. 



d2«lHlG 
d2-lH3C 
d2»lHSC 
d2*lH3G 
d2=lH3G 
d2»lH3G 
d2*!H5C 
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sub. 1 
add.l 
add. 1 



d2.4B 
dO,4A 
dl.4A 



B=3ClH-iH5C 
A.r 1H3C 
A*.5C1H 



asr . v 
move . v 
isr . 
move . - 
move . 1 

en dm 



macro 



•2.iA 

&A.ir 

•2. IA 

iC. i&addrW) < 
tA. fcC 



A0>>=2 

C complete 

Al>>»2 

•(long *)addrw*DO 
C=A1XX 



• 


Bwd£ndH 


taddrR. iaddrW. tA. &B. &C 






move . 1 


1 « OUQi n/*iUU 


; lHlGs*(long •> addrR 




move .w 


rift rO 


; d2«lG 






lsl.v 


9 I , OW 


; d2 = 4G 






neg.v 


d2 


; d2r-4G 




swap 


dO 


; dOslGlH 




add. w 


d0.d2 


: d2**lH 




move . 1 


dO.dl 


• dOslGlH. dlslGXH 




add. v 


dO.dl 


- dOslGlH. dlrlC2H 




add. v 


dl.dO 


dO=lG3H. dl»lC2H 




add.w 


dO.dl 


dO«lC3H. dl=lC3H 




swap 


dl 


d0.1G3H. dlsSHlG 




add.l 


dO. 4A 


A—1C3H 




add.l 


dl. 4A 


A--5H1G 




aar .w 


•2.4A 


Al>>«2 






move .w 


4A.4C 


C cocplete 




asr. 1 


• 2.4A 


A0»«2 






move . 1 


&C. Uaddrw) ♦ 


• (loco 


• ) addrWoC 




move .w 


d2.4A 


A-D1D2 




• 


move .1 


4A. UaddrWi* 


* ( long 


• ) addrw- A 




endro 










macro 








• 


BwtSH 


&bast. fcer.d. tine 








movea . 1 


4oaae.a0 




: addrR«base 




move a. 1 


aO.al 




• addrW«addr* 




BwdStartH 


aC.d3.d3 




• BwdStaxt (addrR. A. OD) 




BwdCycleH 


aC.al,d3.d4.d5 




BwdCyclecaddrR. addrw. A.B.C) 




BwdCyc leH 


aO.al.d4.d3.dS 




• BwdCyc le ( addrR. addrw. B . A. C > 




rmpa.l 


aO.fcend 




addx2<end 




bgc.a 


Odo 




while 




Bwd£ndH 


aO.al.d3.d4.d5 




Bwd£nd < addrR . addrw. A . B . DO) 


* 


en dm 








BaC)t3511H FIMC 


EXPORT 






PS 


RECORD 


8 






data 


D5.L 


1 






incl 


DS.L 


1 






endl 


DS.L 


1 






inc2 


DS.L 


1 






end2 


DS.L 

zram 


1 








link 


a*. 




*r lc«"el variables 
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move?*. 1 


d4-d"7/a3-a5. - <a?) 


; store registers 


raze . 1 


PS.:ncl:a6).d3 


; ir*c=inci 


movca . I 


PS. data (a6) . a5 


; oase-data 


Toves . 1 


a5. a4 


end •base 


adda. 1 


PS. end) <a6 ) . a4 


; end*=endl 


BwdK 


a5.a4.d3 


; Bwdf base. end. irx) 


adda. 1 


?S.;nc2 Ia6) ,a5 


; base»=inc2 


rmpa . 1 


FS.endS ia6) . a5 


; end2>base 


blew 


edo 


: tor 


movem. 1 


(a7W.d4-d7/s3-a5 


; restore registers 


unik 


a6 


; remove locals 


rts 




return 


INDFUNC 






SMD 
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• © Ccpyright 1993 KL2CS Limited 

• All rignts reserved. 

• written by: Adrian Lewis 
• 

• Full still/video Know les -Lewis Image KlicsEnccdc System utilising KVS propert: 

• ar.a Celt a- tree coding 

• Recoded and re-rationalised (Stand alone version) 
•/ 

• ir.c luce <F ixwat h . n> 
•include • 'Bics3.h # 
•include -Klici.h # 
•include -Klicsheader . h' 

• i nc 1 ude • Xl i c s Enc ode . h • 

•include <nath.h> 

/• I! bool true the negate value •/ 

•define negif tbool . value) ( fbool >?-< value) :< value) ) 
•define abs (value) negif (value<0. value) 

extern void Haarrorvard( ) ; 
extern void DaubeForvaxdt ) ; 

/* Use the bit level file macros (BitsJ.h) 

buf.uae; V 

/• Huffman encode a block */ 
•define Huf t EncLevi lev. buf ) \ 

Huff Encode (lev (0]* but ); \ 

HuffEncode(lev[l].buf ); \ 

HuffEncode<levf2].buf >; \ 

Huf f Encode (lev (3), but ); 

/• fixed length encode block of integers •/ 
•define IntEncLev( lev. lpf_ bits ,buf) \ 

lntlncode(lev(0] . lpf_bits .buf ); \ 

IntEncode ( lev ril.lpf .bits. buf) ; > 

IntEncode(lev(2] . lpf.bita.buf ); \ 

IntEncode (lev(3) , lpf .bits. buf ) ; 

/• Define write a xero •/ 
•define TokenO \ 
buf_winc(buf ) ; 

/• Define write a one •/ 
•define Token! \ 

buf. set (buf): buf .vine Ibuf ) ; 

/• write block for date and update memory 

• define DoXfer uddr. pro, lev. oet. mode, oct.nmode. buf ) \ 

Huf fEncLevUev.buf ); \ 

PutDatataddr.pro.dst); \ 

mode ( oct ) «oct »• 0 7H.STOP : naode ; 

function Name: Cu&ntire 
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description: H.261 style quantizer 
Ar7u.ncr.c3: new. old - image blocks 

pro, lev - returned values 

q - quantizing divisor 
Returns: lev is all zero, quantized data (prol & level (lev) 



Scoiean Quantize! mt nev(4], int old(4). int pro|4). int :ev(4J. short q) 
1 

int blk. haif_q«(i<<q;-l«>>l; 

£er(blks0;blk<4:blk«>*l ( 

mt date«new(blk) -old(blk) , 
mag. level sabs (data) >>q; 

roag.leve 1 =mag_ievel>13 5 ? 1 3 5 : mag.leve 1 ; 
lev (blk} «negi f idata<0.mag_level) ; 

pro (fclk ) sold [blk] *negi t ( data<0 . ( mag.level «q) ♦ (mag.level ! *0?half_q: 0) ) ; 

) 

returntpro(0]=50 44 proll)*=0 44 pro(2)*a0 44 pro(3]«»0); 

) 

void QuantizeLPF (inc new[4].inc pro|4),int levf4). short qj 

int blk, half_q»«l«q)-l»l; 

fcr (blk«0;blk<4;blk**) ( 
int data«n*wfblk] , 

mag_level*abs (data ) >>q; 

levfblkjsnegif (date«0,mag_levei) ; 
pro (blk] * ( lev f bU] «q> ♦balf.q; 

) 

) 

/* Function Nana: GuessOuantixe 

* Description; Estimate threshold quantiser value 

* Arguments: new, old - image blocks 

* q - q weighting factor 
0 Returns: estimated q^const 

•/ 

float CuessOuantizelint nevf4l.ini: oldM). float q) 

( 

int blk; 

float qz.maxsO.O: 

tortblk*0;fclk«c4;blk~> ( 

inc i. data»aba (new (blk) -old(blk) ) ; 
float qt; 

f or(i»0:datai •0/i*-*) data»«l; 
if (i>0) i— : 
gt»(((3«i)-l>»l)/QJ 

gt_max »qt _max>qt ?qt_m** t qt ; 

} 

return < qr_max> ; 

) 

/• runction Name: Int Opcode 

* Description: write a integer to bit file 

* Ar;u.-»£n:s : lav * integer to write new signed 
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bits - no of bits 

•/ 

void ir.ttncode ( int lev. inr Dies. Buf buf) 

( 

Old versicn 
ir.t ; ; 

fcr 1 1 sbx c 3 - 1 ; ;> = 0; i 1 { 

if lltv&i:«<Ui buf.set (buf ) ; 
buf.winc i but ) : 

' ) 

•/ 

/• New version 

inc i. raag»abs (lev) : 
Boolean 919ns lev<0; 

if (l<«bics-l <s mag) mag« ( l«<bits -1) • 1: 
it (sign) buf .set (buf ) ; 
tuf.wmc (buf ) ; 

tor ( 1 » 1< <bic • • 2 ; i ! =0 ; i>>« 1 l < 
if imao&i) buf.set (buf ) ; 
buf .wine (buf ) ; 

)•/ 

/• Hardware ccmpatable version: sign mag 1 lsb->msb) •/ 
inc i. mag^abs ( lev) ; 
Boolean sign>lev«0; 

if (l<<biC3-l <* wag) mag» ( l<<bits-l) -1; 
if (sign) buf.set ibuf ) ; 
buf.winc (buf ) ; 

for(iai;i:sl«bita-l; i««l) ( 
if tmagfci) buf. sec (buf ) ; 
buf. wine (buf ) ; 

> 



/• Function' Name: HuffEneodeSA 

* Description: write a Huffman coded inceger co bit file 

• Arguments: lev - inceger value 
Returns: no of bits used 



void Huff Encode (inc lev. Buf buf) 

,*• inc level *abs ( lev) ; 

if (level>l) buf. sec (bat #; 
buf. wine (buf ) ; 

if<level>? II levelasl) buf.set (buf ) ; 
buf. wine (buf ) ; 
if (level!«0) ( 

If (lev<0) buf.set Ibuf ); 
buf. wine (buf) ; 
if (level>2) ( 
inc i; 

for liO; i<level;i**) ( 
buf. wine (buf i ; 

) 

buf.set ibuf ); 
buf .wine (buf ) ; 



WO 94/23MS 



PCT/GB*4/«K77 



- 795 - 

Engineering: Ki icsCode: CorftpPic: : KlicsEnc.c 



• New versicn •/ 

inc. level»abs (lev) . i; 

if (level !?0) buf _set ( buf ) ; 
tuf vir.c(fcu:» : 
if (level:*0) ( 

if Uev<0) buf.aet (buf ) ; 
buf. vine (buf ) ; 
if (level<8) ( 

while UUevel--) 

buf.vinclbuf ) ; 
buf .set l buf J ; 
buf .wine (buf ) ; 
) else ( 

for li»0:i<1:i**> 

buf.winclbuf ) ; 
level -s8 ; 

for (i»l«<6;il»0; i»»l) ( 

if (levelii) buf. set (buf ) ; 
buf. wine I buf ) ; 

) 

) 

) 

) 

Funetion Nan: KlicsECbannel 

• Description: Encode a channel of image 

• Arguments: sre - source channel memory 

dec - destination memory land old for videos) 

• oexs. sixe - octaves of decomposition and image dimensions 

• normals - MVS weighted normals 

Ipf.bite - no of bits for LPT integer (image coding only) 

•/ 

void KlicsEhcY (short *src. short •dst.int octa.int 3ix"e[2),inc threshCS), inc ccc 

int oct. maak. x. y, sub, tmp. st ep.2<<oct a, blk(4]. mode(4). ni, no. base, 
int addr(4). new(4). cld(4], pro|4), levi4J. xerole) »C0. 0.0. 0); 
Boolean nxflag. noflag. origin; , A , , 

int bitmaek«-l«<kle->seqfc.precision-kle->frab.quancixerlO]-l; 

Buf buf »tkle->buf ; 

tor ty«0;y<sixe(l] ;y*cstep> 
rortx=Q:x<sixe(0) ;x*«*t«p> 
for { sub=0; suix« r sub**l ( 
mode ( oct *oct 9 - 1 ) -baae.mode ; 
if (sub»»0l mode (oct socta-1) l« M_LP*j 
mask s2 << oct; 
do ( 

Ce tAddr leddr. x, y, sub, oct. sixe. mask) ; 
switch (mode (oct)) ( 
case H_VOXD: 

GetOata (addr. old.dat ) ; 
if <BlkXero(old) ) mode ( oct )«M_STOF; 
•lee ( Dolero (addr. da t. mode. act); ) 
break; 
case M_SBTOI)OTIlX: 

Cat Data (addr. new, ere) ; 

njsDecide(new); nxf lag«nx««thxeeh(octs-oct ) ; 

if (nxflag II Ouantixe mew. zero, pro. lev. kle->f nnh.Quantixer (occs -oct) ) 
Ge'-Dat 8 1 i~ > eld. dst * ; 



{ 
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if (SUZeroiold)) f 
TokenO; 

modeloct)*M_STOP; 
. eist < 

Tokenl; Tojcenl: 

Zolezzi addr , dst . rcxxie. oCw ) ; 

• else J 

Token! : TokenO: 

DoXfer (addr. pro. lev. dst. mode. oct. K_SEHDiH_STXLL.buf J ; 

break: 
case M.SEND: 

CecData ( addr. new, src) » 
GetData (addr. old.dsc) ; 

nz=Dec;de mew) ; nzt lag=nz<sthre5h(occs-cct ] ; 
it (BlX2ero(old) ) { 

if (nzflag II Quantize (new. zero. pro. lev. kle->frnh. quant izer (octs-o 
TokenO; 

mode (oct )sM_STOP: 
) else ( 

Tokanl: TokenO: 

DoXf er ( addr . pro . 1 e v . ds t . mode . oct . M.SIKD I M.ST 2 LI . bu i I : 

) 

) else < 

int ot=Decide(old) . no.DecideDelta (new. old) ; 

Boolean motion* inz«-oz) »oct <• no; /• motion detection •/ 

nosDecideOelta (new. old) ; not lag»no<»conpaxe f octs-oct ) ; 
originsnz<»no: 

if (Cnoflag II motion) fcfc inzflag) ( /• was inoflag 4* inzfl 
if (Ouantize(new,origin?zero:old.pre, lev, kle->tnen. quantizer Jo 

Tokenl; Tokenli TokenO; 

Doze ro i addr . ds z . mode . oct ) ; 
) else ( 

if (origin! < 

Tokenl; TokenO: 

Doxf er I addr . pro . lev . dst , mode . oct . h_SD*D I H_ STILL, buf ) ; 
} else ( 

Tokenl: Tokenl: Tokenl: 

DoXfer l addr. pro. 1 ev. dst. node. oct. H_SDfD. buf ! ; 

) 

) 

) el.«e ( . M% 

if ((motion H origini &t nzflagi ( /• was origin fc* nzt. a 
Tokenl; Tokenl; TokenO; 
DoZexo i addr , dst . mode . oct ) : 
) else { 
TokenO: 

mode foot ]«H_STOP; 

) 

) 

) 

treaki 
case M.STXLL: 

GetOacat addr. new. src) ; 

nz»Decide(new) ; nzf Iagsnz<«chresh(octs-oct) ; 

if (nzflag II Quantize (new. zero, pro. lev. kle->fnnh. quant izer (octs-oct J ) 
TokenO: 

mode (oct )«M.STOP; 
) else ( 
Tokenl ; 

Dc'At&z iactz .pre. lev.dst.rtfr.3e . rtt . n.STriL. tuf : : 



WO 94,73385 



PCT/GB94/00677 



. 797 - 



Engineering : Kl i csCcce : CcitpPi cz : KI icsE.nc . c 

) 

break; 
case N_L?FiM_STi:/_: 

GecData! addr. new. srci: 

Quant izeLPn new. pro, iev. kle->f rmh. quant ner f 0 ; 1 ; 
verifyDatat lev(0| . bitmask. imp) ; 
VerafyDataf levf I) .bitmaak. tmp» ; 
VerifyData 1 lev{2) . bitmask. tmp) ; 
veriiyData •: ievfil . citmaax. cmp* : 

2r.c£ncLevi lev. kle->seqh. precis icn-kle->f rmh. quantizer [0] .buf ) ; 
?uc Data (addr, pro. dst ) ; 
mcdefoct )*H_QUI?; 
break; 
case M_LPPIH_SQTO: 

CetDa t a < addr . new. arc ! ; 
GecData (addr, old. dst J : 

nc=DecadeDelta inev, old) ; nof iag»no<scompare(octs-oct 5 ; 
if (ncflag) ( 

TokenO; 
} else ( 

Tokenl; 

Quantize (new, old, pro. lev. He->f rah. quantizer (0) ) ; . 
Huf f EncLev(lev.bux) ; 
PutData (addr. pro. dst ) ; 

) 

mode (oct ]»M_QUXT; 
break; 

) 

sviccMmodefocc) ) { 

case M_STOP: * 

StcpCounters (mode. oct .mask.blk.x.y, occs) ; 

break; 
case H_QUIT: 

break; 
default: 

DownCounters ( mode.oct, mask, blk) ; 
break ; 

- ) 

) while (mode (oct) !«M_0<7IT) ; 
) 

) 

void xlics£ncUV( short •arc. short •dst.int octa. ant saze(2].int tfaresh(5). int c 

1 int oct. mask, x. y, X. Y, sub. tap. step*4«octs, blk(4j. mode(4l. nr. no 
int addx(4). new(4), old(4l. pro(4). lev(4). zerof 4)«(0. 0, 0. 0) ; 

Boolean nzflag. ncflag;. origin; 

int ba tma 9 k» -l<<xle->seo^. Precis ion- kle->frmh. quantizer [0 J -1 ; 
Buf buf »4kle->buf ; 

for«Y»0;Y<size(13;y*»9tep) 

for(X«0;X<saze(0J;X*«st«p# 

for(y»Y;y«size(l] 4ft y<Y*st«p;y*.step»l ) 

for(x»X;x<size{0) €4 x«JC*step;x+'Step»l ) 

for ( subsO; sub<4 ; sux>** ) ( 

mode ( oct *octa - 1 J ■bese.mode : 

i£ (subm.0) mode (oct «octs-l] i« M.LPF; 

masks2«<oce; 

do ( 

Get Addr (addr »x.y. sub. oct. size, mask) : 
•wicchimodeloct J ) ( 
case M.VOID: 

GetData(addr.old.dst) ; 
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it (BUZeroOldH modeioc: J =M_STCP: 
else ( DcZero<addr.ds:.mcce.occ; ; ) 
break: 
case M.SENDIM.5T2LL: 

GecDeca i addr. new. src) : 

nrsDecideir.ew) ; nz f lag =nz< refresh {cc:s -oct I : 

: i i r.z: la? w Ouant lze (new. zero. pro. lev. kle- *ir :ah. quantizer (oct s -oct 1 ) 
Get Daca < addr . old. dst ) ; 
if (BUZeroOld) ) { 
TokenO; 

mode foot } ■M.STOP; 
) else ( 

Token! ; Tokenl; 

DoZ ero( addr. dsc. mode, oct ; ; 

) 

} else { 

Tokenl; TokenO; 

DcX ter I addr . pro. lev. dst . mode, or: . M_5DJD 1 M_5TILL. bui ) ; 

) 

break: 
case M.SEND: 

Get Data i addr. new. src I : 
CetData i addr. old. dst) : 

nz»Decide inevi ; nzt lagsnt<schresh (octs-oct 1 ; 
it (BlkZero(old) ) { 

if inzflag tl Quantize (new, zero. pro. lev. kle->frmh. quantizer locta-o 
TokenO; 

mode (oct )»M_STOP; 
) else 4 

Tokenl; TokenO; 

Doxf er ( addr . pro . lev . dst . mode . oct . M_SEND I M.STILL. cuf ) ; 

) 

> €ls# { 

int ozsDecide'old) . no sDecide Delta (new. old) ; 

Boolean mot ion» tnz«oz i >>oct <» no; /* motion detection •/ 

no«DecideDelta mev.old) ; nof lag »no<*cofl^are {occs-oct J ; 
originsnz<«no; mm mm 

i£ (Hnoflag II motion) 44 inzflag) ( /• we« mofl*g 44 :n:U 
if (Ouan.:ize(nev.origin?zexo;old.pre. lev. kie->f rmh. quantizer [o 
Tokenl; Tokenl; TokenO; 
. DoZer oiaddx. dst .mode. oct ) ; 
) else ( 

if (origin) i 

Tokenl; TokenO; . . ^ 

DcX t ex ! addr . pro . lev . dst . mode . oct . M_SEND I M_ STILL, buf ) : 

) else ( 

Tokenl; Tokenl; Tokenl; 

DoXfer* addr. pro. 1 ev, dsc, mode. oct .M.SOJD.buf) ; 

) 

) 

) else ( . • «t. 

if ((motion II origin) 44 naf lag) ( /• was origin 44 nzfla- 
Tokenl; Tokenl; TokenO; 
DoZero (addr. dst. mode, occ) ; 
) else ( 
TokenO; 

mode i oct) «M_STOF; 

) 

) 

) 

break; 

case K^rrriL: 



WO W/23M5 



PCT/GB94/00677 



799 



™ ' Engineering : KiicsCode : CcmpPLct : XI icsEr.c . c 
GeiDaca < addr. new. srcj ; 

nr»D«cide<new) ; nzf lag»nr«»tr.resh(octs-oct ] ; 

if (nxflag M Oaanci2e(new.2erc.pic.lev.Ue->frTrii.5MAnci2er(occa-occJ : 
TokenO; 

tnode ( oct ) *M_STOP; 
i else i 

rokenl: 

DoXfer I addr, pro, lev. dat. mode. oct .H_S7ILX. buf) ; 

) 

break; 
case M.LPFIM.STILL: 

GetDatal addr. new. arc) ; 

OuantiaeLFFinew.pzo. lev. kle->frmh. quantizer (01 ) ; 
ver i ry Data (lev (0) .bitmaak. urp) ; 
v«riryData (lev(l) , bitmeak. tjtp) ; 
verifyData ( lev (2 ) . bitmaek. tap) i 
veriiyDatallev(3].bitmaak.tJip); 

ZntCncbev( lev,kle->seqh.preciaion-kle->f rmh. quant lier (0) .but) ; 
PutData I addr. oro.dut) ; 
mode [oct) «M_Q0IT ; 
break; 
case M.LFFtM.SEND: 

GetData (addr , new, arc) ; 
GetData (addr. old.dat ) ; 

nosOecideOelca(new.old) ; nof lag*no<«compare (octs-occ I ; 
if tnoflag) ( 

TokenO; 
) else) ( 

Tokenl; ^ 
Quancixe(new,old,pro,lev.kle->fxTnh.quantiterl01 ) • 

Huf f ZncLev ( lev . buf ) ; 

Put Pat a ( addr . pro, dst ) ; 

) 

mode(octJ«H_OUXT; 
break; 

switch (mode (oct)) ( 

Ca * e stopCountera<mode. oct .maak.blk.x.y . octa) ; 

break; 
caae M.QUIT: 

break; 

default: L 

DovnCcunters I mode, oct . mask, blk) ; 
break; 

) while I mode [ oct 1 isM.OUlT); 
) 

) 

/• index to quant and vice veraa •/ 

•define i2q(i) (float ) i*HISTO_DELTA/ ( f lf*^*f™ ..... . • 

•define q2i(q) Fix2Long (X2Fix(qM t loat ) HISTO/HISTO.DELTA) I 

'*. SSSSSiST 1 E2^m of tree to calculate new quantizer value 

• Arguments: arc • source channel memory 

_ deatination memory (and old for videos! 
octa. site - octavea of decomposition and image dimensions 

• norma - base MVS weighted normala 

• Returna: calculatea new quant 
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■ LcokAheadt shore •srcshcrt -dsc.iiiat r.crms ( 5J I j ! . KlicsE kle) 

i-t x. y. sub. index, size (2) * (kle->seqh. sequences ire (C I . kle-»seqh. seqvtn 

chresh{HISTOJ . quact (H2ST0 J . target; 
mt new(4). oid{4). addr(4]. iero(4)s (0.0. 0. 0} : 
tioat -jant; 

for : mdexsO; index<HISTO: index^) { 
thr»«M index) =0; 
quact I index! »0; 

tor(y»0;y<sixe (1) ;y-2«oct3) 
for (xs0;x<sixe (0) :x*s2<<ccts) 
for i subs 1 ; sub<4 : sub** ) ( 

float q_thresh; 

int nx. no, ox. blk; 

Boolean oxflag. origin, motion; 

GetAddx (addr.x.y. aub.octa- 1. site. l<<octs I ; 

GetData (addr. n*w. arc) ; 

Get9ataiaddr.oid.dac); 

nrsDecide(new); 

oreDecide(old) ; 

no«DecideDelta(new.eld) ; 

czf lag=kle->encd. intra n Blk2ero(old) ; 

origmenx<=no; 

motion. <nx*ox)»octs *• no; ....... 

q_thresh» (float J nx /Decide Double (norma ( 1 ] UJ ) ; 

if (or flag II origin) ....... 

f loac qt»Gu«asOuantixe(nev, aero. norma (1) [Ql > . 

q_thresh»Ci.thr eah<qt ?q_thresh: qt ; 

1 el float qt«CueasOuant ire (nev.old. norms ( 1) (01 I ; 

c^thr eah«q_threefa«qt ?q_thresh : qt ; 
if ('motion) ( 

qt« ( float »no/DecideDoubleinorms 11] (2) ) ; 

q_thxeah«q_thxeah<qt ?c_thxeah:qt ; 

) 

) 

index«q2iC<L.thresh!; 

index. inde*<0?0:index>HXSTG«l?HISTO-l: index: 
:hresh( index)**; 

/• buffer must be greater than bfp_in after this frame •/ 

/• buffer muat be less than buf f.ane-bfp.in •/ /• crevicua 

ear£t»kle->«Jicd.bpf_out-kle->e^^ t previous 

^il!lundex<HISTO tfc quact (index) /index> target ) index**; 
quant »i2q( index); 

kle-~ncd.w_Qi>aiit.|kU^^ forvard and reve 

kle->encd.tep.quAnt-i2q( (xndex-q2x(kle->encd.tiiv.guant) ) ). / row* 

kle->encd.prevQuact select i index) / (inde*-«0?i; index) ; 
Unction Name: BeseNormala 
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m Engineering : Kl lcsCode: CcrroPi.-c : KlicsEnc . c 

• Description: Calculates base hvs weighced normals 
Arguments: norms - storage tor normals 

• Returns: weighed normals 



vc:d saseNorr^lsl f Icac norms 151 [ 3 J , KlicsE kle) 

fleet fcese_ncrm(3J z{ I. D,kle->encd. thresh. kle- >encd. compare) ; 
int norm, oct: 

lor toct=0;oct<5;oct**» 

for <norm=0;norm<3 ;nerm**) 

norm* (oct 1 I norm] »ba se_norm( norm) * kle* >encd. base (oct J • ( iloat ) t !<<kl 

) 

/• Function Name: Normals 

• Description: Calculates HVS weighted normals 0 quant 

• Arguments: norms - storage for normals 

• Returns: weighted normals and LPF bits 



void Ncrmals(float base.nonas ( 51 [3] . int thresh (5) . int compare (51 . JCl icsE kle) 



int oct, i. norm; 

for(oct»0;oct«»kle->seqh.octavesfO) ;oct**> ( 

norm»Fi>2Lcng <X2Fix (base_norms foot J( 0 ) *kle->encd. tmp_quant ) ) ; 

no rm» norm< 1 7 1 : no ns ; 

for <i=0;0! « (ncrw*-3) ;!♦♦) 

norm»norm>>l; 
switch (norm) { 
case 1: 

kle->frmh. quantizer (oct ) «i ; 
break; 
case 2: 

kle->frmh. quantizer [oct)«i*l; 

break; 
case 3: 
case 4: 

kle->frmh. quantizer (oct) sl^2; 

threshloct)=rix2Long(X2ri3c(DecideDoublelbase_norms(octl (1) *kle->«ncd. tmp_q 
compare I oct J *Fix2Long (X2Fix (DecideDcubl© (bese.norma (oct ) (2) # kle->encd. tmp_- 

kle- >frmh.qu*ntixer(0)-kle->fnrh. quantizer |0)«3?3 :kle->frmh. quantizer [0 J ; 
/• minijaum 4 bits of quant for Ipf due to dynamic range problems •/ 



Boolean KlicsFlags (KlicsE kle) 

i 

Boolean skip-false; 

kle->encd.buf fer-«kle->encd.bpf.in; 

kle->fn&h.flags«0: 

if (kle->eacd.buffar«0) 

kle->encd.buf fersO; 
if <kle->encd. intra) 

kle->frmn. flags la XTH.ZKTRA; 

Qi **if (9kip.kle->encd.buf.sw 4& kle->encd.bu« er>«kle->encd.buf_size) 
kle->frmh. flags la KFH_SXXF; 

re turn (skip); 
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Engineering :K:icsCode:CompPic:: : Kl icsEnc. r 



"unc:::n Name: Kl ics Encode 

Description: Er.ccde a irame frcra YUV ;de; trans termed image 

Arguments: sre • source image (s) 

2st - transformed destination memory (and old tor videos) 



cr.c :<lics£nccdei short •src(3). shore *dst(3). KlicsE kle) 

float base. norma [ 5} [3 J ; 

int cnannel. chresh(5). compere (S); 

Bui buf s4icle->bur; 

buf _wmit (buf ) 

if (KlicsFlagsUle) ) 

kle->f rmh. lengtn=0: 
else ( 

tor i channel »0: channel <kle->segh. channels .-channel** ) { 

int si2e(2)*(kl«->seQh.sequence.si2e(0]>>(channelssO?0:kle->segh.s 
kle->seah. sec/uence_size(l)» <channel»«0?0: kie->seqh. sa 
area: size (0) ♦sized) . octs=kle->seqh. octaves [channel «»0?0: 

switch ( kle ->seqh. wave let ) ( 
case wTjiaar: 

HaarForvardt src( channel) .sire. octs) ; 

break: 
case WT_Deun4 : 

Da ub4 Forward i sre (channel) , size. octs* ; 

break; 

) 

) 

BaseNormals (base .noma . kle i ; 
if (kle->encd.auto_Q && \ kle->encd. intra) 
LooKAhead(src(0 J .dst 10 J .base_ncro* . kle) ; 

else 

kle - >encd . tmp_quar.t » kle ->«ned. quant ; 
Normals (base_ncrms , thresh, conpare, kle) ; 
for (channel «0; channel «kle--»secjh. cnanne Is: channel ( 

int size (2] ■fkln->secjh. seoAJence.siie fO) >> I channel »»0?0: kle->seqh. s 

kle->seqh. sequencers *ze ( 1 ) >> (channel«»0?0: kle->seqh. sub.sai 
oct sakle->seqn. octaves [channel *>0?O:l J ; 

if (kle->encd. intra) 

KtZEAOfdsc (channel), size {())• size (1) ) ; 
if (channel««0) KlicsSrcY (sre (channel ) , dst (channel ) , octs. size, thresh. c 
else KlicsEncWHsrc (channel) . dst (channel J , octs. size . thresh, compare, kle 

) 

buf.f lush (buf ) ; 

k 1 e - > f rmh . 1 ength«buf _s i ze ( buf ) ; 
kle->encd.buf f er-«kle->fnnh. length; 
if (*kle->encd. intra) 

klt-»«ncd.prevbycesskle->frmh. length: 

) 

retum(kle->f rfflh. length) ; 
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Ensmeerir.g: Kl icsCode :Ccm?Picc : KlicsHeader .h 



• S Cepyrisht 1993 KLICS Limited 

• All ri;hts r«s«xved. 

• written ey: Adrian Lewis 



Sequence and frame headers tor Klics-Encoded files 
High Dyte first 



:ypedef struct ( 
unsigned short 
unsigned char 

) KlicsHeader; 



Rescript icn_length; /• Fixed 
ver3icn_number [2] j: /• rixed 



cypedef struct ( 

KlicsHeader head; 
unsigned short sequencers i ze f3 1 ; 



unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
? HlicsSeqHeader; 



channels; 
sub_sample(2] ; 
wavelet; 
precision; 
octaves (2] ; 
reserved i3]; 



typedef struct ( 

KlicsHeader head; 

unsigned long length; 

unsigned long t rame_n umber ; 

unsigned char flags; 

unsigned char quantizer (5] ; 

unsigned short reserved; 
) KlicsFramaHeader; 



/• Fixed 
/• Source 
/• Source 
/• Source 
/* Source 
/• Source 
/• Source 
/• Fixed 



/• Fixed 
/• Calc 
/* Calc 
/• Calc 
/• Calc 
/• Fixed 



Size of this or parent struc 
version and revision numbers 



Size and version of this str 
Luminance dimensions and num 
Number- of channels: 2 - YUV, 
UV sub* sampling in X and Y d 
Wavelet used: 0 - Hear, 1 - 
Bit precision for transform 
Number of octaves Y/UV inaxij 
Reserved for future use •/ 



Size and version of this str 
Length of frame data (byres) 
Frame number intended for se* 
Bitfield flags: 0 - frame sk 
Ouantiser shift values (octav 
Reserved for future use •/ 



^define KFH.SKIP 
•define KFH. INTRA 



Oxl 
0x2 



Implementation notes : 

QuickTime Must have KlicsFrameKeader. length set to a valid number 
Sun Must have KlicsSeqHeeder in data stream 

Possible developments: 

KlicsFrame Header -quantizer 

Currently contains shift rather than stsp*size 

Different valuos for UV and GH.MCGG sub-bands are not currently suppo 
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»£ncineerin5:KrcsCsde:K:irs Codec : Ki lcsEncoce . r 



XlicsEr.code resource file 



•include -Types. r* 

• inc lude * MpwType s . r " 

• include * IrnageCodec . : 



• Klics Compressor included into the applications resource file here 



•define kl icsCodecFonnatName - Klics # 
*def:ne kl icsCcdecFormacType 'klic 



This structure defines the capabilities of the codec. Thare will 

probably be a tool for creating this resource, which measures the performance 

and capabilities of /our codec. 



resource 'cdc:* (129. "Klics Codeclnfo- . locked) { 

klic sCodecForma tName . / « 

1. /• 

1. /• 

•klic. /• 
0. 

codecIntct«es32 I codeclaf cDo«s8 Icodeclnf cDoesTemporal. 



codeclnfcDepch2« icodeclnf ©Seo^ianceSens it ive, /• 

100. /• 

100. /* 

0, /• 

0. /• 

0. /• 
0. 

32. /< 

32. r 
c. 
c. 

0 



name of the codec TYPE < da 
version •/ 
revision •/ 

who made this codec •/ 

/• depth and etc suppo 
which data rormats do we un- 
compress accuracy (0-25 5) ( 
decompress accuracy (0-255) 
millisecs to compress 320x2 
millisecs to decompress 320. 
compression level (0*255) ( 

minimum height */ 
minimum width •/ 



) ; 



resource *thng* (128, • Klics Compressor' . locked) i 
c ompr e s s o rC omponent Type . 
k 1 1 c s C od e c F o rma c Type . 
' kiic 1 , 

codecInfoDoes32 icodeclnf oDoesS IcodecInfoDoesTemporal. 

0. 

• cdec • , 
128. 
' STR • . 
128. 
• STR * . 
129. 
■ICON*. 
128 

); 



resource ■ STR • (1281 ( 
•Klics Compress* 
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Engineeri.i5:Kl:csCodc:Klics Codec : Kiirstnccce . r 



resource ■ 5TK ' (12?) ( 

•Wavelet -r&r.sfcrjTi & mult iresolut icn tree tasec coding scheme' 
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Engineering :KlicsCcce : Ki ics Codec : XI icsCeccde . 
KlicsDecccJe resource ::-e 



'include • Types. r* 
•include * MFVTypes . r " 
• include ' Ix-ageCcdec . : 



Xlics Compressor included into the applications resource file here 



• define *1 icsCodecFcrroatNa/fte 'Klics* 
■define <1 lCsCodecFcrmatType 'klic' 



This structure defines the capabilities of the codec. There will 

probably be a tool for creating this resource, which measures trie performance 

and capabilities of your codec. 



resource ' edei' (129* "Klics Codeclnfo - . locked) 
kiicsCodtcFormatName, 



< 



/• name of the codec TYPE ( da 
■/• version •/ 

1, /• revision •/ 

•klic. /• who nade this codec •/ 

codeclnf cDoes32 Icodeclnf oDo«el6 1 codeclnf cDoee 8 I codeclnf oDoesTemporal I codeclnio 

0. 

codeclnf cDepth24 I codeclnf cSequenceSensi t ive , / ' 

100. /■ 
100. /« 
0. /' 
C. /' 

o. r 
c. 

32. /■ 
32. /• 
C. 



wnich data formats do we un- 
compress accuracy (0-255) < 
decompress accuracy (0-255) 
nillisecs to compress 320x2 
raillisees to decompress 320 
compression level (0-255) ( 

minimum height •/ 
minimum width */ 



) : 

resource ( tnng a (130. 'Klics Decompressor locked) { 
deccmpresscrCompcnentType. 
klicsCodecFormatType. 

codeclr.f cDoes32 I codec InfeDoes 16 1 codeclnf oDoesB I codeclnf oDoesTemporal I codeclnf o 

0. 

* cdec ' . 

128, 

•STR ' . 

130. 

•ST* 

131. 

'ICON*. 

130 

1; 



resource *STR ■ '1301 < 
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CLAIMS 

WE CLAIM: 

1. A method of transforming a sequence of input 
digital data values into a first sequence of transformed 
5 digital data values and of inverse transforming a second 
sequence of transformed digital data values into a sequence 
of output digital data values, said sequence of input 
digital data values comprising a boundary subsequence and a 
non-boundary subsequence, comprising the step6 of: 

10 running a number of said input digital data 

values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 

15 filter to produce a first subsequence of said first 

sequence of transformed digital data values, said 
first subsequence of said first sequence of 
transformed digital data values comprising interleaved 
low and high frequency transformed digital data 

20 values; 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
pass non-boundary forward transform perfect 
reconstruction digital filter and also through a high 

25 pass non-boundary forward transform perfect 

reconstruction digital filter to produce a second 
subsequence of said first sequence of transformed 
digital data values, said second subsequence of said 
first sequence of transformed digital data values 

30 comprising interleaved low and high frequency 

transformed digital data values, said low pass 
boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
than said low pass non-boundary forward transform 

35 perfect reconstruction digital filter, said high pass 

boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
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than said high pass non-boundary forward transform 
perfect reconstruction digital filter; 

converting said first sequence of transformed 
digital data values into said second sequence of 
5 transformed digital data values, said second sequence 

of transformed digital data values comprising a first 
subsequence of said second sequence of transformed 
digital data values and a second subsequence of said 
second sequence of transformed digital data values; 
10 running a number of said first subsequence of 

said second sequence of transformed digital data 
values through an interleaved boundary inverse 
transform perfect reconstruction digital filter to 
produce at least one output digital data value; 
15 running a number of said second subsequence of 

said second sequence of transformed digital data 
values through a first interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter to produce output digital data values; and 
2 0 running a number of said second subsequence of 

transformed digital data values through a second 
interleaved non-boundary inverse transform perfect 
reconstruction digital filter to produce output 
digital data values, said output digital data values 
25 produced by said interleaved boundary inverse 

transform perfect reconstruction digital filter, said 
first interleaved non-boundary inverse transform 
perfect reconstruction digital filter, and said second 
interleaved non-boundary inverse transform perfect 
30 reconstruction digital filter comprising a subsequence 

of said output digital data values of said sequence of 
output digital data values. 

2. The method of Claim 1, wherein said low pass 
boundary forward transform perfect reconstruction digital 
35 filter has X coefficients and wherein said low pass non- 
boundary forward transform perfect reconstruction digital 
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filter has Y coefficients, Y being greater than X, said X 
coefficients of said low pass boundary forward transform 
perfect reconstruction digital filter being chosen so that 
said low pass boundary forward transform perfect 
5 reconstruction digital filter outputs a transformed digital 
data value H 0 when the low pass boundary forward perfect 
transform reconstruction digital filter operates on input 
digital data values IDq-IDx^ adjacent said boundary, said 
transformed digital data value H 0 being substantially equal 

10 to what the output of the low pass non-boundary forward 
transform perfect reconstruction digital filter would be 
were the low pass non-boundary forward perfect 
reconstruction digital filter to operate on IDq-ID^ as 
well as Y-X additional input digital data values outside 

15 said boundary, said additional input digital data values 
having preselected values. 

3* The method of Claim 2, wherein Y-X»l, wherein 
there is one additional input digital data value ID. 1# and 
wherein ID_! is preselected to be substantially equal to 
20 ID 0 . 

4. The method of Claim 2, wherein Y-X=l # wherein 
there is one additional input digital data value ID_ a , and 
wherein ID.j is preselected to be substantially equal to 
zero. 

25 5. The method of Claim 1, wherein said sequence of 

input digital data values is a sequence of digital data 
values associated with pixels of either a row or a column 
of a two dimensional image, said boundary of said sequence 
of input digital data values corresponding with either a 

30 start or an end of said row or said column, 

6. The method of Claim 1, wherein said sequence of 
input digital data values is a sequence of digital data 
values associated with an audio signal. 
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7. The method of Claim 1, wherein said low and high 
pass non- boundary forward transform perfect reconstruction 
digital filters are forward transform quasi-perfect 
reconstruction filters which have coefficients which 

5 approximate the coefficients of true forward transform 
perfect reconstruction filters. 

8. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
digital filters are both four coefficient quasi-Daubechies 

10 filters the coefficients of which approximate the 

coefficients of true four coefficient Daubechies filters, 

9. The method of Claim 8, wherein one of said four 
coefficient quasi-Daubechies filters has the coefficients 
11/32, 19/32, 5/32 and 3/32 independent of sign. 

15 10. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter H of 
the form: 

«n - alDin-l * bID 2n + c ">2n+l ~ dID 2n+2 

20 n being a positive integer, ID 0 -ID ro being input digital data 
values, m being a positive integer, ID 0 being the first 
input digital data value in said sequence of input digital 
data values, and wherein said low pass boundary forward 
transform perfect reconstruction digital filter is a three 

25 coefficient digital filter of the form: 

H 0 « aID_2 + bID 0 + cID 1 - dID 2 

ID_ 2 being a predetermined input digital data value outside 
said boundary and having a preselected value. 

11. The method of Claim 10, wherein said high pass 
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non-boundary forward transform perfect reconstruction 
digital fiiter is a four coefficient quasi-Daubechies 
filter of the form: 

G n - <*">2n-l + cI °2n - bID 2n+l + aID 2n*2 

5 n being a positive integer, and wherein said high pass 
boundary forward transform perfect reconstruction digital 
filter is a three coefficient digital filter of the form: 

G 0 = dID.i + cID 0 - bIDi + aID 2 

i 

dID. x having a preselected value. 

10 12. The method of Claim 11, wherein: a+b+c-dis 

substantially equal to 1, wherein a • b + c + d is 
substantially equal to 0, and wherein ac - bd is 
substantially equal to zero. 

13. The method of Claim 12 , wherein: a=ll/32, 
15 b=19/32, c=5/32 and d=3/32. 

14. The method of Claim 11, wherein said interleaved 
boundary inverse transform perfect reconstruction digital 
filter is a two coefficient digital filter of the form: 



OD 0 = 4(b-a)H 0 + 4(c-d)G 0 

2 0 wherein OD 0 is an output digital data value of 

said sequence of output digital data values, wherein G 0 is 
the output of said high pass boundary forward transform 
perfect reconstruction digital filter when the high pass 
boundary forward transform perfect reconstruction digital 

25 filter operates on input digital data values ID 0 , ID X and 
ID 2 adjacent said boundary, and wherein H 0 is the output of 
said low pass boundary forward transform perfect 
reconstruction digital filter when the low pass boundary 
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forward transform perfect reconstruction digital filter 
operates o!T input digital data values ID 0 , ID X and ID 2 
adjacent said boundary. 

15. The method of Claim 14, wherein one of said first 
5 and second interleaved non-boundary inverse transform 
perfect reconstruction digital filters is of the form: 

D 2 n+1 - 2(cH n - bG n ♦ aH n+1 + dG n4l ) 

n being a non-negative integer, and wherein the other of 
said first and second interleaved non-boundary inverse 
10 perfect reconstruction digital filters is of the form: 

D 2n+2 s 2(-dH n + aG n + bH n ^ + cG n ^) 

n being a non-negative integer, wherein H n , G n , H n+1 and G n+1 
comprise a subsequence of said second sequence of 
transformed digital data values. 

15 16- The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient guasi-Daubechies filter having 
the coefficients: 11/32, 19/32, 5/32 and -3/32, and wherein 
said high pass non-boundary forward transform perfect 

20 reconstruction digital filter is a four coefficient quasi- 
Daubechies filter having the coefficients: 3/32, 5/32, - 
19/32 and 11/32. 

17. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
25 digital filters are chosen from the group consisting of: 
true six coefficient Daubechies filters and guasi- 
Daubechies filters, the coefficients of the quasi* 
Daubechies filters approximating the coefficients of true 
six coefficient Daubechies filters. 
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18. The method of Claim l, further comprising the 
steps of: 

encoding said first sequence of transformed 
digital data values into an encoded sequence; and 
5 decoding said encoded sequence of digital data 

values into said second sequence of transformed 
digital data values and supplying said second sequence 
of transformed digital data values to said interleaved 
boundary inverse transform perfect reconstruction 
10 digital filter, said first interleaved non-boundary 

inverse transform perfect reconstruction digital 
filter, and said second interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter. 

15 13. The method of Claim 18, further comprising the 

step of: 

quantizing each of said digital data values in 
said first sequence of transformed values before said 
encoding step. 

20 20. The method of Claim 1, wherein each of said input 

digital data values of said sequence of input digital data 
values is stored in a separate memory location, and wherein 
some of said memory locations are overwritten in a sequence 
with said sequence of transformed digital data values as 

25 said digital data input values are transformed into said 
transformed digital data values. 

21. A method of transforming a sequence of input 
digital data values into a sequence of transformed digital 
data values, said sequence of input digital data values 
30 comprising a boundary subsequence and a non-boundary 
subsequence, comprising the steps of: 

running a number of said input digital data 
values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
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digital filter and through a high pass boundary 
forvafB transform perfect reconstruction digital 
filter to produce a first subsequence of said sequence 
of transformed digital data values, said first 
5 subsequence of said sequence of transformed digital 

data values comprising interleaved low and high 
frequency transformed digital data values; and 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
10 pass non-boundary forward transform perfect 

reconstruction digital filter and also through a high 
pass non-boundary forward transform perfect 
reconstruction digital filter to produce a second 
subsequence of said sequence of transformed digital 
15 data values , said second subsequence of said sequence 

of transformed digital data values comprising 
interleaved low and high frequency transformed digital 
data values, said low pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
20 number of coefficients than said low pass non-boundary 

forward transform perfect reconstruction digital 
filter, said high pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
number of coefficients than said high pass non- 
25 boundary forward transform perfect reconstruction 
digital filter. 

22. A method, comprising the steps of: 

generating a sub-band decomposition having a 

plurality of octaves, a first of said plurality of 
3 0 octaves comprising at least one first digital data 

value, a second of said plurality of octaves 

comprising at least one second digital data value; 

calculating a sum of the absolute values of said 

at least one first digital data value; 
35 determining if said at least one first digital 

data value is interesting using a first threshold 
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limit; 

calculating a sum of the absolute values of said 
at least one second digital data value; and 

determining if said at least one second digital 
5 data value is interesting using a second threshold 

limit. 

23. A method of traversing a tree decomposition, said 
tree decomposition comprising a plurality of transformed 
data values, each of said plurality of transformed data 

10 values having a unique address identified by coordinates X 
and Y # comprising the step of: 

calculating at least four transformed data value 
addresses by incrementing a count, the count 
comprising one bit Cl x in the X coordinate and one bit 
15 Cl y in the Y coordinate, to generate said at least 

four transformed data value addresses. 

24. A method, comprising the step of: 
determining an address of a transformed data value in 

a tree decomposition by shifting a value a number of times, 
20 said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
number of times being at least dependent upon said one 
octave. 

25. A method, comprising the step of: 

25 determining an address of a transformed data value in 

a tree decomposition by multiplying a value by a factor, 
said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
factor being at least dependent upon said one octave. 

30 26. A method, comprising the step of: 

determining an address of a transformed data value in 
a tree decomposition by shifting a value a number of times, 
said tree decomposition having a number of frequency sub* 
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bands, said transformed data value being in one of said 
frequency sub-bands, said number of tines being at least 
dependent upon said frequency sub-band. 

27. A method, comprising the step of: 

5 determining an address of a transformed data value in 

a tree decomposition by performing a logical operation upon 
a value, said tree decomposition having a number of 
frequency sub-bands, said transformed data value being in 
one of said frequency sub-bands, said logical operation 
10 performed being at least dependent upon said one frequency 
sub-band. 

28. The method of Claim 27, wherein said logical 
operation is a bit-wise logical AND operation. 

29. A method for determining a low pass quasi-perfect 
15 reconstruction filter and a high pass quasi-perfect 

reconstruction filter from a wavelet function, said low 
pass quasi-perfect reconstruction filter having a plurality 
of coefficients, said high pass quasi-perfect 
reconstruction filter having a plurality of coefficients, 
20 comprising the steps of: 

determining a low pass wavelet digital filter and a 
high pass wavelet digital filter from said wavelet 
function, said low pass wavelet digital filter having a 
plurality of coefficients, said high pass wavelet digital 
25 filter having a plurality of coefficients; 

choosing the coefficients of said low pass quasi* 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
processed by said low pass quasi-perfect reconstruction 
30 digital filter the output of said low pass quasi-perfect 
reconstruction digital filter is exactly a power of 2; and 

choosing the coefficients of the high pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
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processed by said high pass quasi-perfect reconstruction 
digital filter the output of said high pass quasi-perfect 
reconstruction digital filter is exactly 0, whereby each of 
the plurality of coefficients of said low pass quasi- 
5 perfect reconstruction digital filter is substantially 
identical to a corresponding one of said plurality of 
coefficients of said low pass wavelet digital filter, and 
whereby each of the plurality of coefficients of said high 
pass guasi-perfect reconstruction digital filter is 
10 substantially identical to a corresponding one of said 

plurality of coefficients of said high pass wavelet digital 
filter. 

30. A method of estimating a compression ratio of a 
number of original data values to a number of compressed 
15 data values at a value of a quality factor Q, comprising 
the steps of: 

examining a first block of transformed data values of 
a tree, said first block being one of a number of lowest 
frequency blocks of a high pass component sub-band , said 

20 tree being part of a sub-band decomposition; and 

determining a value of said quality factor Q at which 
said data values of said first block would be converted 
into compressed data values, and not determining a value of 
said quality factor Q at which any other block of data 

25 values of said tree would be converted into a number of 
compressed data values. 

31. The method of Claim 30, wherein said number of 
original data values represents a frame of an image. 

32. The method of Claim 31, further comprising the 
30 step of: 

determining a number of lowest frequency blocks of 
said high pass component sub-band which would be converted 
into compressed data values given a value of said quality 
factor Q. 
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33. A method of transforming a sequence of image data 
values, comprising the step of: 

filtering said sequence of image data values using a 
quasi-perfect reconstruction filter to generate a 
5 decomposition having a plurality of octaves, said quasi- 
perfect reconstruction filter having six coefficients. 

34- The method of Claim 33, wherein said six 
coefficients are selected from the group consisting of: 
30/128, 73/128, 41/128, 12/128, 7/128 and 3/128, 
10 irrespective of sign. 

35. A method of detecting motion in a tree 
decomposition, said tree decomposition comprising a 
plurality of octaves of blocks of data values, comprising 
the steps of: 

15 comparing data values of a first block in an octave 

with data values of a second block in said octave; and 

generating a token indicating motion based on said 
comparing. 

36. A method, comprising the steps of: 

20 generating a sub-band decomposition having a plurality 

of octaves, a first of said plurality of octaves comprising 
at least one first digital data value, a second of said 
plurality of octaves comprising at least one second digital 
data value; 

25 determining if said at least one first digital data 

value is interesting using a first threshold limit; and 

determining if said at least one second digital data 
value is interesting using a second threshold limit. 

37. A method, comprising the steps of: 

3 0 generating a sub-band decomposition of a first frame 

having a plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data value, a 



WO *4/23385 



PCT/CB94/00677 



- 819 - 

second of said plurality of octaves comprising at least one 
second digHal data value; 

generating a sub-band decomposition of a second frame 
having a plurality of octaves, a first of said plurality of 
5 octaves comprising at least one first digital data value, a 
second of said plurality of octaves comprising at least one 
second digital data value; 

comparing said first digital data value of said first 
frame with said first digital data value of said second 
10 frame using a first threshold compare; and 

comparing said second digital data value of said first 
frame with said second digital data value of said second 
frame using a second threshold compare. 

38. A method, comprising the steps of: 

15 reading a sequence of data values from a plurality of 

memory locations, each of said data values being stored in 
a separate one of said plurality of memory locations; and 

overwriting some of said memory locations in a 
sequence as said data values are transformed into a 

2 0 sequence of transformed data values of a sub-band 
decomposition. 

39. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a first output value, said new 

25 block being a block of data values of a sub-band 
decomposition of a new frame; 

performing said function on a plurality of numbers to 
generate a second output value, each of said numbers 
substantially equalling a difference of a data value in 

30 said plurality of data values of said new block and a 
corresponding data value in a corresponding plurality of 
data values of an old block, said old block being a block 
of data values of a sub-band decomposition of an old frame; 
and . 

35 generating a token if said first output value has a 
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predetermined relationship with respect to said second 
output valire. 

40. The method of Claim 3S, wherein said token is a 
SEND_STILL token. 

5 41. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a corresponding plurality of output 
values, said new block being a block of data values of a 
sub- band decomposition; 
10 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 
values have a predetermined relationship with respect to 
said predetermined number. 

15 42. The method of Claim 41, wherein said token is a 

VOID token. 

43. A method, comprising the steps of: 

subtracting each one of a plurality of data values of 

a new block with a corresponding one of a plurality of data 
20 values of a old block to generate a corresponding plurality 

of output values, said new block being a block of data 

values of a sub-band decomposition of a new frame, said old 

block being a block of data values of a sub-band 

decomposition of a old frame; 
25 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

30 44. The method of Claim 43, wherein said token is a 

VOID token. 
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45. A method, comprising the steps of: 
determining an absolute value for each of a plurality 

of data values of a block of a sub-band decomposition; 
determining a sum of said absolute values; and 
5 generating a token based on a comparison of said sum 

with a predetermined number. 

46. The method of Claim 45, wherein said token is a 
VOID token. 

47. A method, comprising the steps of: 

10 processing a sequence of first image data values using 

a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to create a first sequence of 
transformed data values, said low pass forward transform 

15 perfect reconstruction digital filter and said high pass 
forward transform perfect reconstruction digital filter 
each having coefficients chosen from a first group of 
coefficients independent of sign; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 
and 

using digital circuitry to process said second 
sequence of transformed data values using a low pass 
inverse transform perfect reconstruction digital filter and 

25 a high pass inverse transform perfect reconstruction 

digital filter into a sequence of second image data values, 
said low pass inverse transform perfect reconstruction 
digital filter and said high pass inverse transform perfect 
reconstruction digital filter each having coefficients 

30 chosen from a second group of coefficients independent of 
sign. 

48. The method of claim 47, wherein said digital 
circuitry used to process said second sequence of 
transformed data values is a digital computer having a 
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microprocessor. 

49. The method of claim 47, wherein at least one of 
the coefficients in said first group of coefficients is not 
contained in said second group of coefficients. 

5 50. The method of claim 47, wherein said first group 

of coefficients has a different number of coefficients than 
said second group of coefficients. 

51. The method of claim 50, wherein said sequence of 
first image data values is a sequence of chrominance data 

10 values. 

52. The method of claim 50 , wherein said low pass 
forward transform perfect reconstruction digital filter and 
said high pass forward transform perfect reconstruction 
digital filter each have four coefficients, and wherein 

15 said low pass inverse transform perfect reconstruction 

digital filter and said high pass inverse transform perfect 
reconstruction digital filter each have two coefficients. 

53. The method of claim 52 , wherein said sequence of 
first image data values is a sequence of chrominance data 

20 values. 

54. The method of claim 47, wherein each of said 
coefficients of said low pass inverse transform perfect 
reconstruction digital filter and said high pass inverse 
transform perfect reconstruction digital filter is selected 

25 from the group consisting of: 5/8, 3/8 and 1/8, independent 
of sign. 

55. The method of claim 47, wherein said converting 
step comprises the steps of: 

encoding said first sequence of transformed data 
30 values into a compressed data stream; and 
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decoding said compressed data stream into said second 
secruence o^ transformed data values. 



56. A method comprising the step of using digital 
circuitry to process a sequence of image data values using 

5 a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to generate a sub-band 
decomposition, said low pass forward transform perfect 
reconstruction digital filter and saiid high pass forward 
10 transform perfect reconstruction digital filter each having 
four coefficients, each of said four coefficients being 
selected from the group consisting of: 5/8, 3/8 and 1/8, 
independent of sign. 

57. The method of claim 56, wherein said digital 
15 circuitry comprises means for low pass forward transform 

perfect reconstruction digital filtering and for high pass 
forward transform perfect reconstruction digital filtering. 

58. A method comprising the step of using digital 
circuitry to process a sequence of transformed data values 

20 of a sub-band decomposition using an odd inverse transform 
perfect reconstruction digital filter and an even inverse 
transform perfect reconstruction digital filter, said odd 
inverse transform perfect reconstruction digital filter and 
said even inverse transform perfect reconstruction digital 

25 filter each having four coefficients, each of said four 
coefficients being selected from the group consisting of: 
5/8, 3/8 and 1/8, independent of sign. 

59. The method of claim 58, wherein said digital 
circuitry is a digital computer having a microprocessor. 

30 60. A method comprising the step of generating a 

compressed data stream indicative of a video sequence from 
a sub-band decomposition, said compressed data stream 
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comprising a first data value, a first token, a second data 
value, and a second token, said first token being 
indicative of a first encoding method used to encode said 
first data value, said second token being indicative of a 
5 second encoding method used to encode said second data 
value, said first token consisting of a first number of 
bits and said second token consisting of a second number of 
bits, 

61. The method of claim 60, wherein said first 

10 encoding method is taken from the group consisting of: SEND 
mode, STILL_SEND mode, VOID mode, and STOP mode. 

62. The method of claim 60, wherein said first token 
is a single bit token. 

63. A method, comprising the steps of: 

15 forward transforming image data values to generate a 

first sequence of transformed data values of a first sub- 
band decomposition, said first sub-band decomposing having 
a first number of octaves; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 

using digital circuitry to inverse transforming said 
second sequence of transformed data values into a third 
sequence of transformed data values, said third sequence of 
transformed data values comprising a second sub-band 

25 decomposition having a second number of octaves, said 
second number of octaves being smaller than said first 
number of octaves, said second sub- band decomposition 
having a low pass component, said low pass component of 
said second sub-band decomposition comprising data values 

30 indicative of rove of data values of an image, said rows of 
said image extending in a first dimension, said image also 
having columns of said data values extending in a second 
dimension; 

expanding said low' pass component in said first 
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dimension using interpolation to generate an interpolated 
low pass exponent; and 

expanding said interpolated low pass component in said 
second dimension by replicating rows of said data values of 
5 said interpolated low pass component. 

64. The method of claim 63, wherein said digital 
circuitry is a digital computer having a microprocessor. 

65. The method of claim 63, wherein said converting 
step comprises the steps of: 

10 encoding said first sequence of transformed data 

values into a compressed data stream comprising tokens and 
encoded data values; and 

decoding said compressed data stream into said second 
sequence of transformed data values. 



SUBSTITUTE SHEET (RULE 26) 



WO 94/23385 



PCT/GB94/00677 



1/24 




Fig. 1 

(PRIOR. ART) 



H 

4 



48(X 




G 
3 



Fig. 2 

(PRIOR ART) 



320 320 



HH 
7 



GH 
8 



r 



480-( 



HG 
5 



_ gg Fig. 3 

3 6 (PRIOR ART) 



640 



HHHH HHGH 
12 10 



f 



480-( 
HHGG- 1 



11 





II 






• • 




• • 

• • 



Fig. 4 

(PRIOR ART) 



640 



PCT/GB94/00677 



2/24 



BOUNDARY 




Fig. 5 

(PRIOR ART) 



Fig. 6 

(PRIOR ART) 



WO 94/23385 PCT/GB94/00677 



g 
x 



o 

LU 

S 

cc 



3/24 



LOCALITY C^3 

DATA VALUE 



TIME (OR SPACE) 



£1 LOW PASS 
COMPONENT 



Fig. 7 



I I HIGH PASS 
COMPONENT 




WO 94/23385 



PCT7CB94/00677 




WO 94/23385 



PCT/GB94/0O6T7 




WO 94/23385 



PCT/GB94/00677 



6/24 



CD 


& 


CD 


CD 

CVJ 

Q 


CD 


< 


< 
o 
Q 


< 


CM 

Q 


< 

CO 

o 


O 


J 


o" 


c? 


§ 


CO 


GO 

o 
o 


CO 


c? 






o 


o" 


S5 
o 


• S3 

o 


to 


<o 
£? 


to 

o" 




$ 


m 


m 
o 
Q 


m 


m 

CM 

Q 


in 

CO 

O 




o 

O 


o~ 




Q 


CO 


S 
o 


CO 

o" 


CO 

C? 


s 

O 


cm 


CNJ 

o 
o 


CVJ 

a 


SI 
Q 


CM 
CO 

Q 




3 
o 


o" 


CM 

Q 


CO 

Q 


o 


s 

o 


o 


o 

CM 
Q 


o 

CO 

Q 



CO 


CD 
in 
Q 


CD 

CO 

O 


CD 

a 


CD 


< 

cT 


< 

m 

LJ 


< 


< 

w 


< 


£? 










co 


CO 

a 

UJ 


uj 


s 


J 


O 


u 


CO 

o 


UJ 




co 


CO 


CO 

ISP 


CO 

a 


CO 

<? 


m 
Q 


in 
in 
O 


in 


rC 

o 








co 

a 




CO 

a 


CO 
Q 


CO 

in 
O 


CO 
CO 

a 


Q 


a 


CM 


CM 

in 

a 


CO 
CO 

o 


<M 

Q 


CM 
CO 

a 


a 


in 
a 




£ 




o 
o 


o 
m 

a 


© 

CO 

a 


o 

o 





CD 


< 
a 


CD 

a 




< 

a 


< 
< 

Q 


< 

CD 

a 












CO 


j 


CO 




a 5 




CD 

Q 




CO 

o> 
Q 

in 

0) 

Q 


CO 

< 

Q 

in 
< 
O 


CO 
CO 

a 

m 
CD 

a 


CO 








ci) 


cn 
Q 


e? 


CD 
O 


LL 


CO 

O 


CO 

«< 
Q 


CO 

CD 
O 




CM 

cn 

a • 




CM 
CD 

o 




a 








n S 


I 


o 





oco5 



WO 9403J85 



PCT/GB94/00«77 



7/24 



03 


s 

X 

CD 


s 

CD 

a 


to 

x" 

cd 


in 

a 


m 

CM 

X 

cd 


m 

CM 

o 
cd 


m 
CD 


o 
a 


in 

X 

CD 


CD 
CD 


in 
m 

CD 


m 
CD 
CD 


< 


8 

X 


S 
o 

X 


in 

x" 

X 


in 

c5" 

X 


m 

CM 

X 
X 


m 

CM 

CD 
X 


m 

CO 

X 
X 


m 

CO 

O 
X 


in 

X 
X 


m 

• CD 
X 


m 
m 

X 

X 


in 
m 

s 


C3 


# 


o 5 
o 


cd 


o 


CM 

a 


CM 

cd 
a 


£ 

CD 




a 


CD 
CD 


in 
X 
CD 


m 
CD 
CD 


CO 


i 


O 

a 

X 


f 


i 


X 


CM 


CO 


CO 

S 




CD 


m 
X 


in 




3 

5 


S 
a 
a 


CO 

x" 

cd 


co 

cd 


CO 
CM 

X 

cd 


CO 
CM 

3 


i 

a 


CO 
CO 

CD 

a 


CO 

5 


CO 

CD 

a 


CO 

m 
X 
CD 


CO 

in 
CD 
CD 


CO 


CO 

o 
x 

X 


CO 

o 
o 

X 


CO 

x" 


CO 

(F 

X 


CO 

i 


CO 
CM 

cd 

X 


CO 
CO 

X 
X 


3 

CD 
X 


CO 

X 
X 


CO 

CD 
X 


CO 

in 
X 
X 


CO 

m 
CD 
X 


m 


2 

cd 


CM 

o 

cd 
cd 


CM 

X* 

a 


CNJ 

c5" 
o 


CM 
CM 

X 

o 


a 

cd 

CD 


CM 
CO 

X 

CD 


8 
a 

CD 


CNJ 

X* 
CD 


CM 

cd 
a 


CM 

in 
X 
CD 


CM 

in 
CD 
CD 




i 


CVJ 

o 

a 


CM 

.x" 


CM 

cF 

X 


CM 
CM 

X 
X 


CD 


CM 
CO 

X 
X 


a 

X 


CNJ 

X 
X 


CM 

CD 
X 


M 
X 


£ 


CO 


o 
X 

a 


o 

a 
o 


x" 

o 


a" 
cd 


CM 

X 

cd 


CM 

CD 

a 


co 
X 
CD 


CO 

CD 

a 


X 

CD 


cJ 
a 


in 
X 
CD 


in 

a 

CD 


CVJ 




o 
CD 
X 


x" 

X 


cd" 

X 


CM 

X 
X 


CM 

CD 
X 


CO 

X 
X 


CO 

CD 
X 


X 
X 


a 

X 


in 
X 
X 


in 
CD 
X 




S 

i 


o 
o 

a 
a 


© 

x" 
a 


o 

a 


S3 


cd 
a 


X 

a 


8 
a 
a 


o 

cd 


o 

o 
a 


S 

X 

a 


o 
in 

CD 

CD 


o 


s 


o 
o 

S 


© 
x* 


o 

S 


o 

CNJ 

? 


o 

CM 

s 


o 

CO 


o 

CO 

X 5 


o 
X 


o 

S 


S 

i 


o 
in 

3 




o 




CM 


CO 




m to 
COS 




CO 




< 


m 



LL 



WO 94/23385 



PCT/GB94/0M77 



8/24 



m 
o 
X 

o 

CM 
O 

X 

CD 

X 

X 



o 
CD 
CD 



m 
o 
O 



cd 

S 
cd 
cd 

X 



m 
CD 



(3 
X 



in in 

cm c\i 

X CD 

CD CD 

CNJ 



X 

cd 

X 
X 



m 

CM 

CD 



m 

CO 

X 

o 

CM 

cd 



in 


m 


in 


CO 




" 


CD 


X 


O 


O 


cd 


CD 




CM 






CM 




m 




in 


CO 

CD 


1 


CD 


X 




X 



in in 

in in 

X O 

a cd 

CM 

CM _ 

CO ^ 

| f 



CD 



O 

X 

cd 

5 



o 

CD 

cd 



o 
CD 
X 



X 

o 

CM 

o 
o 

i 

X 



CD 

o 



a 



CM 

a 
cd 



CM 



CO 

X 

CD 

CM 

I 

X 



CO 

2 



O 

CM 
CM 

X 



cd 
o 



cd 

X 



m m 
X CD 
O CD 



cd 

x 



to 



m 



CO 

o 
X 

cd 



o 
x 

cd 



CM 
O 
X 

cd 
x 



8 



s 

CD 
CD 



CO 

o 
O 
X 



CM 
O 

eg 
cd 



CM 
O 

cd 

X ' 



X 

a 
cf 

CD 



X 

cd 

© 

CD 



CO 

cd" 

CD- 



CO 

cd" 

CM 

s 

CM 

i 



CO 
CM 

CD 
CD 



CO 
CM 

CD 
X 



CM 
CM 



CM 
CM 

CD 



CO 
CO 

X 
CD 



CD 
CD 
X 



CM 
CO 

CD 



CD 
X 
X 
X 



S3 

CD 
CD 


CO 

X 
CD 


CO 

CD 
CD 


CO 

CD 




CO 
CO 

CD 
X 


CM 

X 

CD 
X 


CO 

CD 
X 


CM 

CD 
CD 
X 


CO 

m 
CD 
X 


CD 
CD 


CM 
TT 

X 

a 


CM 

s 


CM 

m 
X 
CD 


CM 

in 

cd 

CD 


CM 
CO 

CD 
X 


CM 
X 
X 
X 


CM 

CD 
X 


CM 

CD 
X 

X 


CM 

m 
CD 
X 



CM 



O 

X 

a 
S 

i 



o 
CD 
CD 



o 

CD 



X 

CD 



CD 
CD 



CD 
CD 



CD 
X 



CM 
X 

a 



CM 

CD 

a 



X 

CD cm 

i s 



CO 

X 
CD 



cd 

CD 



CO 

CD 
CD 



CO 

CD 



X 

a 
x 

CD 



CD 
CD 



CD 
X 



in 
X 
CD 



m 

cd 
a 



00 
LL 



S3 

x o 
X x 



2 

a 
S 

X 
X 
X 



CD 
CD 



o 
o 

CD 

X 



S o 

2 2 

X o 

X X 



$ 

CD 



CM 

CD 

cd 



o 

CM 

CD 
X 



8 
x 
a 



CD 
X 



o 

CO 

CD 
CD 



o 

CO 
CD 
X 



CD 
o 

CM 



5 



CD 
CD 



CD 
X 



o 
in 
X 

a 



m 
CD 

a 



CM 

i s 



— CM 



in 



WO 94/23385 



PCT/GB94/0W77 





WO 94/23385 



PCT/GB94/00677 



11/24 



BOUNDARY ' 



H. 



1 



Dl 



D 3 



D 5 



D 9 



BOUNDARY 



G-1 
H 0 " 

GO 
Hi 

Gl 
H 2 

G 2 

H 3 

G 3 
H 4 

G 4 

Hg 

Gs 
He* 

G6 



Fig. 22 



Do 



D 2 



D 4 



D 8 



WO 94/23385 



PCT/CB94/00677 



12/24 



X 

x 



o 

LU 
3 

o 

LU 







E 


D 


L 


K 


















0 


0 


0 
4 

i 

i 

i 
t 
i 
i 


• 

/ 


• 

\ 


0 
4 

i 

i 

i 
i 
i 


o 


0 


0 


0 


0 


0 


OCTAVE 0 


G 


F 

\ 


/ 


J 


t 
> 


1 


0 


e 


OCTAVE 1 


HG 


b y 


H V 

4 


N 


? 




OCTAVE 2 


HHG 


mmimm 


••G:# 


iff 


m 








HHH 



TIME (OR SPACE) 

LOCALITY CZ3 S LOW PASS □ HIGH PASS 

\T . COMPONENT COMPONENT 

• INTERESTING e NON-INTERESTING 



DATA VALUE 



DATA VALUE 



DATA VALUE 



Fig. 23 



I 



WO 94/23385 



PCT/GB94/00677 



13/24 



Fig. 24A 



H 



Fig. 24B 



HH HG 



Fig. 24C 



HHH HHG HG 

in 



Fig. 24D 



240 — 241 ^ 242 



243 



WO 94/23385 



PCT/GB94/00677 



14/24 



OCTAVE 0 



OCTAVE 1 



LOW PASS 





1.0 


1.2 




3.0 


32 




HG#1 




1,4 


1,6 




3.4 


3.6 




HG#2 




5,0 


5.2 




7,0 


7.2 




HG#3 




5,4 


5.6 




7,4 


7.6 




HG#4 


\ 








2.0 


2.4 




6,0 


6,4 



HHHG 



ROW, COLUMN 
Y X 





0.1 


0.3 




2.1 


2.3 




GH#1 




0.5 


0,7 




2,5 


2.7 




GH#2 




4.1 


4,3 




6,1 


6,3 




GH#3 




4,5 


4,7 




6,5 


6,7 




GH#4 










02 


0,6 




42 


4,6 




HHGH 




.0,0 


0.4 




4,0 


4,4 





1.1 


1,3 


3.1 


3.3 




GG#1 




1.5 


1,7 




3.5 


3.7 




GG#2 




5,1 


5.3 




7,1 


7,3 




GG#3 




5,5 


5,7 




7,5 


7.7 




GG#4 


\ 








22 


2,6 




6,2 


6,6 



HHGG 



Fig. 25 



HHHH 



LOW 


OCTAVE 


#1 j #2 


PASS 


1 


HHHH 


HHGH 


OCTAVE 0 


OCTAVE 


OCTAVE 


■— * GH - 


1 


1 


#3 i #4 


HHHG 


HHGG 




#1 


#2 


#1 j #2 



OCTAVE 0 
HG • 



#3 



#4 



OCTAVE 0 
' GG 



• * » m « 



#3 



#4 



Fig. 26 



PICTORIAL REPRESENTATION 



WO 94/23385 



X 

Y 



X 



15/24 



oct = 0 



TreeRoot 




TreeRoot 



Fig. 27 



oct = 1 




Fig. 28 



C2 X 
C2u 



C1 X 

C1w 



V7 



PCT/CB 94/006 77 



sub x 
subv 



♦ 






C2 X 


sub x 


0 


C2y 


SUby 


0 


1 







sub-band 


sub x 


suby 


low pass 


{hh 


0 


0 




( HG 


0 


1 


high pass 


< GH 


1 


0 




(gg 


1 


1 



Fig. 29 



I 



WO 94/23385 



16/24 



PCT/GB94/00677 



-512 -384 -256 -128 
( 1 i h 



0 128 256 384 512 

-i 1 i * ) 



qindex 



-3»qstep -2'cstep -1-qstep Oqstep Vqstep 2«qstep 3»qstep 



Fig. 30 




Fig. 31 



WO 94/23385 



17/24 



PCT/GB94/00677 




Fig. 33 



WO 94/23385 



PCT/GB94/00677 



18/24 



Frequency 




-40 



-20 0 20 
Data Value 



40 



Fig. 34 




•50 0 
Data Value 

Fig. 35 



WO 94/23385 



PCT/GB94/00677 



19/24 



O 



C\J 
CO 



05 CD 

52 ~ 
CD C 

- o 



x4 

T3 



CD 

8 

CP 

Q 
o 

CD 



"2 3 
e = 



o 

"2 = 

>o 



t 



Old 
Frame 
Slore 


Trans 
Data 


Inverse 
Wavelet - 
Translorm 





1 8 

3 CD 

XQ 



CM 



CO 



CD 

m 



CO 



7 



CD 

» £ s 
c jo 2 



J 



Token 


Comparison 
Tree 
Decoder 





in 



CO 
CO 

• mmm 

UL 



8 



CO 



c • 

CD 
O 



LU 

O 
CD 

• T5 



S3 



5 


Frame 
Store 


0) 




"O 

to 


avelet 
nsform 


rew 


o 

ij- 


§: 2 







§ 




tn 


CD 


•c 


cd -a 




CD O 


mp 




o 


111 


o 





J 



Of 

> 





I 



WO 94/23385 



20/24 



PCT/GB94/0W77 



MODES OF VIDEO ENCODER AND 
VIDEO DECODER 



STILL 



TOKENS 

±4+ 



STILL 



VOID STILL 



LPF_STILL (UNTIL NO MORE LPF BLOCKS) 



LPF SEND 



SEND 



1 



^-^ LPF SEND (SEND BLOCK - UNTIL NO MORE 

LPF BLOCKS) 



TOKENS 
TOKENS 



LPF SEND (DO NOT SEND - GO TO NEXT BLOCK • 
UNTIL NO MORE LPF BLOCKS) 



11- 



SEND 



oi- 



io- 



00- 



STILL.SEND 
VOID 



STILL.SEND 



-►VOID 



GO TO NEXT TREE 



VOID 



■** VOID 



GO TO NEXT TREE 



VOID.STILL ► VOID.STILL (UNTIL END OF TREE) 



Fig. 37 



WO 94/23385 



PCT/GB94/00677 



21/24 



Q 
2 
LU 

CO 

I 



CO 

II 

Q5 
T3 

o 
E 

*' 

CD 
C 



CO 



LU 
CO 



WO 94/23385 



PCT/GB94/00677 



22/24 




Fig. 39 




Fig. 40 



octave 0 



octave 1 



octave 2 — 



19121 



8. 9 



18 



20 



20 4 ; 21 5 



Fig. 41 



octave 0 



octave 1 



octave 2 — 



1921 



10. 11 



18 



20 



20 4 : 21 5 



Fig. 42 



WO 94/2338S 



23/24 



PCT/GB94/00677 



octave 0 



octave 1 



octave 2 



16.17 



h9521 

■ 
■ 
■ 



14 



18 



15 

20 



20 



12. 



21 



13 



Fig. 43 



PCT/GB94/00677 



24/24 



VARIABLE - LENGTH TOKENS 



TOKENS 



SEND 



111 



-►SEND 



12—4 — ►STILL.SEND 
-^V- ►VOID 



-►STOP 



STILL.SEND 



TOKENS 




► STILL.SEND 
►VOID 



► STOP 



FIG. 44 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ . ■ ; , • • 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



